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ABSTRACT 
 This archaeological study applies a world-systems-based approach in evaluating 
regional economic interaction among independent polities. It focuses specifically on 
interaction between local polities and Teotihuacan-affiliated populations in the Western 
Tuxtlas Region of the Gulf Coast of Veracruz, Mexico during the Early Classic and 
Middle Classic periods (A.D. 300-650). Changes in regional economics followed the 
founding of the Teotihuacan-linked center of Matacapan in the Catemaco River Valley. 
To assess these changes, this research characterizes the consumption of Matacapan-
produced imports in two independent neighboring polities to reconstruct regional distri-
bution networks and assess Matacapan’s impact on the region. 
 The Central Highland capital of Teotihuacan had variable influence throughout 
Mesoamerica. One pronounced occurrence of this influence has been identified at Mata-
capan, which displays strong material culture and architectural connections to Teoti-
huacan. This research therefore employs a modified world-systems framework which 
removes the assumption of hierarchy and instead focuses on regional interaction within 
the periphery. It views the establishment of regional distribution networks centered at 
Matacapan that articulate with the two neighboring polities as a form of incorporation, 
the process wherein external groups are brought into a system.  
 To assess incorporation, four potential Matacapan-centered networks are ana-
lyzed. These networks consist of the distribution of two ceramic types and obsidian 
blades produced from two sources. Artifacts from survey, surface collection, and exca-
vation were subjected to ceramic analysis, lithic analysis, petrography, neutron activation 
analysis, and X-ray fluorescence analysis to identify source, form, and production tech-
 ii 
nology. These data aid in determining network participation in each polity. By assessing 
importation in these local polities, the form and degree of their incorporation will be 
identified. 
 Incorporation of indigenous polities into regional networks was not uniform 
within the Western Tuxtlas Region. Two Matacapan-centered networks were identified, 
and they differ in form and extent. One indigenous polity, Teotepec, participated in both 
networks while the other, Totocapan, participated in one. I argue that Teotepec’s incorpo-
ration into a second network was strategic in that it was mutually beneficial to both 
involved parties. Additionally, indigenous Tuxtlas’ polities were able to negotiate inter-
action with their Teotihuacan-affiliated neighbor for desired goods without forfeiting 
political or cultural autonomy. 
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CHAPTER 1 
RESEARCH PROBLEMS 
 
 
 This research addresses the process of incorporation of peripheral polities into a 
larger world system. More specifically, it focuses on the selective social and economic 
interaction of independent peripheral polities with initially intrusive, Teotihuacan-
affiliated populations in the Western Tuxtlas Region (WTR) of the southern Gulf Coast 
of Veracruz, Mexico during the Early and Middle Classic periods (A.D. 300-650) (Figure 
1.1). It employs a world-systems based approach to regional interaction. Much world-
systems research focuses on interregional interaction, often from a core perspective. This 
study approaches core-periphery relations from the periphery and focuses on regional 
variability. I view these peripheral populations as negotiated peripheries (Kardulias 2007; 
Morris 1999), capable of selecting or rejecting different processes of system incorpora-
tion in intraregional interaction with their core-affiliated neighbors. Previous work in the 
WTR has identified economic changes associated with the founding of the Teotihuacan-
linked center of Matacapan. This study addresses the question of how the populations of 
these local polities responded to their new neighbors and the apparently new opportuni-
ties for provisioning. To characterize the incorporation process, I will identify and 
quantify the different forms of interaction between core and periphery by studying the 
consumption of imports within these peripheral polities. 
  The western region of the Sierra de los Tuxtlas experienced substantial population 
increase from the Early Classic period (A.D. 300-450; Figure 1.2) to the Middle Classic 
period (A.D. 450-650; Figure 1.3) (Santley and Arnold 1996; Stoner 2011). Stoner (2012)  
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Figure 1.1. Classic period primate centers and major valleys in the Western Tuxtlas 
Region (250 m contours). 
 
 
argues that the region was likely subdivided into three independent polities during this 
time, headed by the centers of Teotepec, Matacapan, and Totocapan. While Teotepec, 
located on the north shore of Lake Catemaco, and Totocapan, located in the upper 
Tepango River Valley, exhibit long-term occupation prior to this regional population 
increase, Matacapan was a relatively new settlement (Arnold and VanDerwarker 2009; 
Santley and Arnold 1996; Stoner 2011). Matacapan, located in the Catemaco River 
Valley, was reoccupied in the Early Classic period by people displaying strong affinities 
to the highland city of Teotihuacan (Ortiz and Santley 1998; Pool 1992). This connection 
is indicated by the use of Teotihuacan-style material culture (e.g., candeleros, incensar-
ios, cylindrical tripod vessels, figurines) in both public and private contexts, architecture, 
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Figure 1.2. Early Classic period occupation in the Western Tuxtlas Region (from 
TVAS and TRAS projects). 
 
 
and the consumption of copious amounts of obsidian from the Teotihuacan-controlled 
Pachuca source (in relation to the rest of the Gulf Coast). This Teotihuacan-style material 
culture, first seen at Matacapan, spread to many settlements in the Matacapan-controlled 
Catemaco River Valley during the Middle Classic period, but not to the two neighboring 
polities (Santley 2007:155-159; Stoner 2011). What crossed polity lines were certain 
material goods, such as Coarse Orange pottery and possibly obsidian (Barrett 2003; 
Santley 1991; Santley and Barrett 2002; Stoner 2011, 2013). Further research is required 
to quantify known forms of interaction and analyze other potential exchange to under-
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stand better the nature of regional interaction associated with the Teotihuacan presence in 
the region, a task addressed in this dissertation. 
 
Figure 1.3. Middle Classic period occupation in the Western Tuxtlas Region (from 
TVAS and TRAS projects). 
 
 
 The initial hypothesis on which this project is based is the following: If the estab-
lishment of Matacapan in the Early Classic period served as a catalyst for subsequent 
interaction in the WTR, in which multiple Matacapan-centered distribution networks 
integrated neighboring polities, then this should be manifest in changes in consumption 
(and production, for one good) at consumer sites. I argue that most of these potential 
distribution systems are regional in nature but are also the products of interaction be-
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tween indigenous and foreign-affiliated populations. From a world-systems perspective, 
this can be characterized as a local manifestation of core-periphery interaction wherein 
the establishment of these distribution systems integrates the region, although not neces-
sarily in a uniform fashion. Additionally, the presence of Pachuca obsidian in relatively 
high proportions (relative to much of the Gulf Coast) in certain areas of the WTR indi-
cates the probable existence of interregional interaction with the Central Highlands. 
Pachuca obsidian’s particular association with Teotihuacan, coupled with the presence of 
multiple forms of locally-produced Teotihuacan-style material culture in the Tuxtlas, 
suggests a stronger connection to this Central Highland capital than seen in other areas of 
the Gulf Coast. 
  To understand better the nature of Classic period Matacapan-centered distribution 
and to evaluate the validity of this hypothesis, I focus on consumption (and to a lesser 
extent production) evidence for multiple artifact types within Matacapan’s neighbors. I 
will answer specific exchange questions: (1) in what forms and to what degree were the 
Teotepec and Totocapan-headed Tepango polities participating in regional exchange 
systems centered at neighboring Matacapan? (2) is consumption of imported pottery in 
the Tepango polity largely the same for all settlement sizes, suggesting roughly equal 
access for elites and non-elites? (3) what is the relationship between Early Classic period 
(pre-Matacapan) and Middle Classic period (Matacapan era) importation patterns? As I 
investigate these questions through consumption of four different goods, I view the 
distribution of each good as an individual interaction network. Networks do not necessar-
ily share the same boundaries (Chase-Dunn and Hall 1993:859), and I treat each form 
separately to construct a more nuanced understanding of Matacapan’s effect on its two 
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neighbors. By focusing on the Early Classic and Middle Classic periods, I intend to iden-
tify the inception of these networks. In so doing, I assess the process in which Teotepec 
and Tepango became integrated through interaction with Matacapan, or in world-systems 
terms, how they moved from the external arena to the periphery via incorporation through 
exchange (Hall 1996:446, 1997:208). In doing so, I will provide a more complete per-
spective on the differing degrees of incorporation into larger regional and inter-regional 
systems of exchange through Teotihuacan-connected Matacapan. 
  This project contributes to the study of ancient societies in multiple ways. It will 
characterize changes in interpolity interaction in the Classic period Western Tuxtlas 
which have been identified, but not quantified, in previous research. For Mesoamerica, it 
contributes to the growing literature on the diverse nature of Teotihuacan influence in the 
Classic period. It steps away from a focus on direct contact between Teotihuacan and 
distant regions, and instead focuses on regional ramifications resulting from contact. In 
addition, world-systems approaches have increasingly acknowledged the complexity of 
core-periphery incorporation and the active role of peripheral populations in this process. 
Nevertheless, we require individual case studies for theory-building to understand this 
complexity. This study provides a specific approach for assessing this process and iden-
tifies different ways in which peripheral polities engage with larger systems. 
  Teotihuacan, a large capital city in the Mexican highlands, variably influenced 
polities throughout Mesoamerica during the Classic period (Braswell [ed.] 2003; Millon 
1988; Smith and Montiel 2001). Interaction between Teotihuacan and other regions 
included direct control (Hirth 1977, 1980), elite interaction (Marcus 2003), emulation of 
Teotihuacan symbols (Borowicz 2003; Braswell 2003a; Filini 2004), and intensive 
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exchange (Bove 1994; García-Des Lauriers 2007; Joyce et al. 1995; Workinger 2002). 
Blanton and colleagues (Blanton et al. 1992:421) characterize this period as one of 
Mesoamerica’s “cycles of heightened world-system integration.” Teotihuacan influence 
in the WTR was strong, but mostly restricted to the Catemaco River Valley (Santley 
2007). Matacapan’s exact relationship with Teotihuacan is debated: a trading way-station 
(Coe 1965), an enclave (Santley, Yarborough, and Hall 1987), or a refuge for dissident 
Teotihuacanos (Arnold and Santley 2008). What is known is that its population had a 
strong cultural affiliation to Teotihuacan and maintained access to obsidian from the 
Teotihuacan-controlled Pachuca source, located in the Central Highlands, through the end 
of the Middle Classic period (A.D. 450-650) (Barrett 2003). 
  The establishment of Matacapan is linked to multiple developments in the WTR. 
Some of these include economic and social changes as well as cultural behaviors, as 
manifest in symbols and ideological systems (Stoner and Pool 2015). Economic develop-
ments in the WTR included large-scale production of utilitarian pottery at Matacapan for 
regional exchange and the initial importation of Pachuca obsidian. Current evidence 
suggests that the two adjacent, pre-existing capitals, Teotepec and Totocapan, and their 
hinterlands participated in these new economic opportunities (Barrett 2003; Stoner 2013), 
but the degree of participation is not well established. Further research is required to 
assess the forms and degrees of this interaction, as it is necessary to characterize both the 
effects of this core-affiliated intrusion on the region and the forms of peripheral actions in 
response.  
  To assess interaction, I use data derived from four WTR projects. Two projects, 
conducted at Teotepec and in the Tepango Valley (headed by Totocapan), will be used to 
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reconstruct the consumption of imports both across a settlement hierarchy (Tepango) and 
diachronically (both areas). Teotepec data are from the Proyecto Arqueológico Teotepec 
(PAT) (Arnold and VanDerwarker 2008, 2009), which conducted excavation and system-
atic surface collection of the Teotepec epicenter and elite contexts. Tepango data derive 
from Stoner’s (2011) Tepango Valley Archaeological Survey (TVAS). Data from the 
Matacapan Archaeological Project’s (MAP) excavations at the pottery production center 
of Comoapan, located 1.5 km south of the central core of Matacapan (Arnold et al. 1993; 
Pool 1990), will be used as well. I also reference data from the Tuxtlas Regional Archae-
ological Survey (TRAS), which included initial sampling of Teotepec as well as much of 
Matacapan’s hinterland. 
 Of particular importance to this project are two WTR pottery types, Coarse 
Brown with Volcanic Ash Temper (Totocapan type 2701; Matacapan Type 20) and 
Coarse Orange with Volcanic Ash Temper (Totocapan type 2811; Matacapan type 23). 
Jars made in these two types were mass-produced at Comoapan but also produced on a 
household level in the WTR (Santley et al. 1989; Stoner 2011). Instrumental neutron 
activation analysis (INAA) of Coarse Orange samples from across the region suggest 
widespread distribution of the Matacapan-produced Coarse Orange (CO1), especially the 
Comoapan-produced variant (CO1A) (Stoner 2013). Coarse Brown distribution is not 
known, but its production at Comoapan is suggestive of a similar distribution. I will iden-
tify and quantify the importation of pottery from the Matacapan polity by the populations 
in these independent polities.  
 Initial research by the TRAS identified intensive production of prismatic blades 
from the Zaragoza-Oyameles obsidian source at Matacapan and its secondary center of 
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Ranchoapan but minimal production and elevated consumption evidence at Teotepec 
(Barrett 2003). This situation suggested possible importation of Zaragoza-Oyameles 
blades at Teotepec. In addition, Teotepec apparently consumed a greater amount of 
Pachuca obsidian than all Tuxtlas sites besides Matacapan. The presence of Pachuca 
obsidian at Teotepec differs from the general regional trend in which the presence of this 
obsidian correlates with the presence of Teotihuacan-style material culture. These initial 
observations require more rigorous study due to some of the small sample sizes of the 
TRAS survey at Teotepec. I analyze the PAT excavated obsidian assemblage associated 
with domestic contexts and surface-collected material to construct a diachronic perspec-
tive on production and consumption and to identify spatial distribution at the site. I then 
situate these data within a regional context. 
  This project uses multiple data sources to: (1) identify and quantify importation of 
different goods in the Tepango Valley and Teotepec that can be connected to Matacapan 
and (2) better characterize the changes brought about by Matacapan from the Early 
Classic (A.D. 300-450) to Middle Classic periods (A.D. 450-650). My analysis of Coarse 
Brown and Coarse Orange ceramic types is aimed at differentiating the Teotepec, 
Tepango, and Matacapan-produced variants through suites of attributes, specifically to 
identify Matacapan/Comoapan imports in the Tepango and Teotepec areas. I employ an 
attribute analysis for each type and cross-check the results with petrographic analysis 
(Coarse Brown) and INAA (Coarse Orange) of samples. The obsidian analyses that I 
employ use a technological approach to identify production stage and a visual approach 
to identify source. I cross-check the visual analysis with the results of X-ray fluorescence 
(XRF) analysis of a representative sample. Chemical and mineralogical analyses connect 
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sources to attribute suites to allow extrapolation of results to the larger collection. I use 
the results of these analyses to identify diachronic trends in importation associated with 
large-scale production in the Matacapan polity. 
 
    
Discussion of Project 
 
 
Evaluation of Research Questions 
  This project evaluates the following proposition: The establishment and growth of 
Classic period Matacapan by a foreign-affiliated population introduced new provisioning 
opportunities for local populations. These opportunities included open access to Coarse 
Brown jars and Coarse Orange (CO1) jars, as well as a degree of access to obsidian from 
the Pachuca source. A fourth line of examination focuses on distribution of Zaragoza-
Oyameles prismatic blades. While I intend to test the hypothesis that Zaragoza-Oyameles 
prismatic blade consumption included products from intensive production loci in the 
Teotihuacan-affiliated Matacapan polity, my dataset is too restricted to address the form 
of this distribution.  
  The distribution of each artifact type represents a potentially different interaction 
network. These networks represent four different quantifiable measures with which to 
assess incorporation into the larger Teotihuacan world-system via interaction with 
Matacapan. Consumption of imports serves as a way to assess distribution and quantify 
interaction through each individual network. Monitoring product consumption over time 
will characterize importation behavior prior to the founding of Matacapan and during the 
occupation of the site. To test my proposition, I quantify consumption in the WTR 
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periphery (Teotepec and the Tepango Valley) of imports from core-affiliated Matacapan. 
Teotepec data derive from excavation and intensive surface collection of the site while 
Tepango River Valley data derive from regional survey. These datasets each have their 
strengths and weaknesses and differ in their ability to address certain research issues. 
  Based on the research hypothesis, I have certain expectations for data patterning. 
These vary slightly for the different goods and distribution networks in this study, as 
some can be attributed directly to production in the Matacapan polity while others cannot. 
Additionally, two networks (Coarse Orange jars and Pachuca obsidian blades) have al-
ready been identified to some extent, and in some cases the potential form of their distri-
bution has been discussed (Stoner 2013). This information informs my expectations. For 
pottery, I expect to identify significant increases in proportions of the Matacapan polity-
produced versions in consumer contexts from the Early Classic period to the Middle 
Classic period. The data that derive from the excavated domestic contexts at Teotepec 
offer the best opportunity to address this expectation diachronically. Additionally, I argue 
that both pottery types were distributed through an open system of exchange (possibly 
market exchange). This should be reflected in the presence of these pottery types both 
across Teotepec and at different sites throughout the settlement hierarchy of the Tepango 
River Valley.  
 For the two obsidian categories, this study is limited to the Teotepec sample. 
Stoner recovered very little Pachuca obsidian in the Tepango River Valley, suggesting it 
was not available over much of the area. Stoner also combines Zaragoza-Oyameles 
obsidian from the Early and Middle Classic periods due to the small sample size of the 
Early Classic period component. This disallows for a diachronic comparison of consump-
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tion behavior. I argue that the Pachuca obsidian presence at Teotepec, which differs from 
a general connection between the presence of Pachuca obsidian and the presence of 
Teotihuacan-style material culture in the WTR, was the result of elite interaction between 
Matacapan and Teotepec. The expectations for patterning at Teotepec include a substan-
tial increase from the Early Classic to Middle Classic period and a restricted distribution 
within the site. Zaragoza-Oyameles obsidian is found throughout the region, with wide-
spread evidence of blade production. This does not suggest restricted access to Zaragoza-
Oyameles obsidian. My interest in this obsidian focuses on the hypothesis that Teotepec 
increasingly became a consumer of prismatic blades from the Matacapan polity. This 
should be represented in the data by substantial decreases in prismatic blade production 
debitage relative to blades and blade tools from the Early to Middle Classic period. 
  If high proportions of imports are identified for both polities (Coarse Orange and 
Coarse Brown for both, Zaragoza-Oyameles obsidian importation for Teotepec) and all 
settlement sizes, I interpret this as a high level of peripheral incorporation. Different 
patterns between polities, or importation of fewer types of goods suggests strategies of 
more selective interaction and a lower level of incorporation. A comparison of importa-
tion patterns between the Early Classic and Middle Classic period addresses Teotihuacan 
influence (via Matacapan) on regional systems. Diachronic changes will suggest regional 
disruption, while continuity will suggest either minimal Teotihuacan influence (importa-
tion remains low) or Matacapan’s maintenance of previous systems (importation remains 
high). I hypothesize that the arrival of Teotihuacan-associated peoples was the catalyst 
for the development of regional exchange of multiple goods that incorporated local 
polities. I argue that interaction was not hierarchical, but better characterized as core-
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periphery differentiation, wherein interaction and exchange takes place between societies 
of different levels of complexity within a larger system (Chase-Dunn and Hall 1991:19). I 
view these peripheral polities through the concept of negotiated peripherality (Kardulias 
2007; Morris 1999) wherein populations in these polities were willing but selective parti-
cipants in a form of peer-polity exchange. 
 
Discussion of Data 
  Obsidian Data. Data are derived from a technological analysis of all obsidian 
artifacts collected from four excavation units and over 1000 systematically-collected 
surface units at the site of Teotepec. The four excavation units were associated with 
domestic occupation. The use of these units and surface collection allows for the con-
struction of a diachronic view of consumption behavior. It also facilitates the identifi-
cation of the spatial distribution of artifacts in so that any spatial discontinuities or 
concentrations, indicative of special activity areas or restricted access, can be identified.  
  Obsidian data come from two analyses applied to all artifacts: A visual source 
analysis and a technological analysis. The visual source analysis recorded a number of 
traits, some nominal and some ordinal. These traits consisted of reflected color, refracted 
color, banding, translucency, cloudiness, inclusions, material quality, color distribution, 
and surface reflectivity. A sample of 75 artifacts representing different suites of the afore-
mentioned traits was submitted to the University of Missouri Research Reactor for XRF 
analysis to source these artifacts. Source identifications were connected to the results of 
the visual sourcing analysis, and all artifacts from the project collection were assigned to 
a specific obsidian source. 
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  I used a technological analysis to assign all obsidian artifacts to a specific produc-
tion stage. Technological analysis is necessary to identify the form in which obsidian was 
imported into Teotepec and to identify relative proportions of production stages. Signifi-
cant changes in the relative proportions of different production stages are indicative of 
changes in production behavior. Two production technologies were identified at Teo-
tepec, prismatic blade production and flake-core production, with biface production and 
bipolar reduction falling within the latter category. For prismatic blades, recorded data 
consisted of blade segment (proximal, medial, and distal), metric measurements (length, 
width, thickness), stage of production (primary, secondary, tertiary), number of ridges, 
usewear, errors, and other observations. For proximal segments, platform type was noted 
(single facet, multi-facet, and ground). Distal end type (feather, platform, broken, and 
ground) was recorded for distal segments. For non-blade material, presence/absence of 
platform, bulb, ripples, and use were recorded. Weight, maximum length, type of artifact 
(e.g., angular shatter, conchoidal flake, core fragment, biface preform, etc.), and addi-
tional observations about the technology and the phase of production were recorded (e.g., 
bifacial thinning flake, macrocore reduction flake, platform thinning flake, etc.). 
  Ceramic Data. I analyzed two Tuxtlas ceramic types for this project, Coarse 
Brown with volcanic ash temper and Coarse Orange with volcanic ash temper. These 
types are important because they were mass produced within the Matacapan core area 
(which includes Comoapan), and previous research has identified that one of these types 
(Coarse Orange) was distributed throughout the region. Pottery analysis consisted of the 
recording of various attributes for each artifact. I analyzed a sample of material from 
MAP collections from the site of Comoapan, stored at Instituto Nacional de Antropología 
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e Historia (INAH) collections in San Juan de Ulúa, Veracruz, Veracruz, Mexico, to deter-
mine the range of variation and to better familiarize myself with Comoapan-produced 
versions of these types. I analyzed a larger sample of materials from the Tepango Valley 
Archaeological Survey at the Museo de Tres Zapotes laboratory in Tres Zapotes, Vera-
cruz, Mexico. For Teotepec, I analyzed all identified Coarse Orange pottery and select 
Coarse Brown pottery (sherds derived from restricted-neck jars) from the four excavation 
units and all surface collections as well. Additionally, a sample of 200 Coarse Brown 
sherds was submitted for petrographic analysis and a sample of 300 Coarse Orange 
sherds was submitted for INAA. Coarse Orange samples derived from the Teotepec and 
Tepango collections, while Coarse Brown samples were taken from all three projects 
collections. 
 The same attributes were analyzed for both ceramic types. Like the obsidian 
analysis, some data are ordinal while some are nominal. The following attributes were 
recorded: color (paste and surface), aplastics (size, density, and shape for each aplastic 
type), average thickness, and surface decoration. Additional categories for rim sherds are 
form, orifice diameter, rim angle, wall and lip type, lip angle, and lip thickness. Based on 
these different data categories, Coarse Orange proved to be a rather well-defined type 
with low internal variability, whereas Coarse Brown showed a huge range of variation for 
most of the analytical categories. Petrographic and INAA data for each type were used to 
form groups that could be connected to source regions. These chemical and mineralogical 
groups were then combined with attribute suites in an attempt to extrapolate the sourcing 
samples to the larger collection. The main purpose of this ceramic analysis was therefore 
to expand chemical and mineralogical sourcing results from small samples onto the larger 
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Coarse Orange and Coarse Brown collections by identifying suites of ceramic attributes 
with specific production zones identified in sourcing. 
 Data within a Regional and Interregional Context. The data I acquire from the 
analyses will be used to identify and study interaction between the site of Matacapan and 
its two neighbors, Teotepec and Totocapan. Some of the analyses were necessarily 
selective (i.e., Coarse Brown jars) due to substantial variation within artifact types. For 
Coarse Brown, which was rendered in many vessel forms, I mostly limited the sample to 
sherds derived from one vessel form, a restricted-neck jar, due to its production at the 
large-scale production facility of Comoapan, located within greater Matacapan. Other 
data were more comprehensive (Coarse Orange pottery and Pachuca obsidian), and thus a 
more complete characterization of interaction is possible. Since this research is focused 
on changes in, and development of, regional interaction systems associated with foreign-
affiliated populations in the region, I utilize an approach rooted in world-systems anal-
ysis. World-systems analysis is based on modifications to the original world-systems 
theory formulated by Immanuel Wallerstein. I now present an extended summary of 
world-systems studies. I include review of the initial theory, modifications to make it 
more amenable to archaeological study, and some of the specific concepts that are partic-
ularly relevant to this research. 
 The chapters that follow describe the research area (Chapter 2) and then the data 
sources and sampling in relation to the projects (Chapter 3). Chapter 4 presents the 
obsidian analysis, and Chapter 5 presents the ceramic analysis. Chapter 6 draws together 
the results to interpret the Tuxtlas as a negotiated periphery of Teotihuacan. 
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The Conceptual Framework: World-Systems 
 
 
 I employ a modified world-systems framework to contextualize regional inter-
action in the Sierra de los Tuxtlas during the Early Classic and Middle Classic period. 
The intrusive, Teotihuacan-affiliated nature of Matacapan and its association with region-
al changes makes a world-systems approach useful for this study. 
 Since its initial formulation by Wallerstein in the early 1970s, world-systems 
theory and various modified world-systems approaches have been applied in archaeo-
logical study with varying degrees of success. A world-systems approach is particularly 
relevant for this research. I provide a detailed review of world-systems analyses and their 
development, placing particular emphasis on their modifications for archaeological appli-
cation. I also highlight specific developments and modifications to certain components 
that are central to this analysis, such as processes of incorporation and core-periphery 
relations. The subsequent sections provide, in the following order, a summary of world-
systems origins, the definition of “world” in world-systems, a summary and explanation 
of the modern world-system and its component parts, criticisms of world-systems, modi-
fications to world-systems, modifications to the study of system incorporation, benefits of 
world-systems analysis, and a summary of the application of world-systems analysis 
(with particular focus on applications in Mesoamerican research). 
 
World-Systems Origins 
 The origins of world-systems theory lie in dependency theory (Thompson 1983: 
17). Both world-systems theory and dependency theory were reactions to developmen-
talist perspectives in the social sciences (Wallerstein 1983:299). Development theory 
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posited that all states moved through similar stages, and present-day developing nations 
represented a past stage of the present-day developed nations. Therefore, development 
could be expedited in these developing nations for them to become equals to their devel-
oped counterparts. The failure of development theory, and the increasing gulf between 
the rich and poor nations, spurred the development of dependency theory and world-
systems theory (Frank 1983:29). Dependency theorists, like Frank (1966), moved away 
from state-centered studies to studies of connections among states in presenting a core-
periphery model. They argued that structural linkages of exploitation by the core of the 
periphery resulted in the “development of underdevelopment” in the peripheral nations. 
Wallerstein expanded upon this, and charted the development of the entire modern world-
system, based on unequal capitalist accumulation and a system-wide division of labor, 
from its origins in the “long sixteenth century” to the present (Wallerstein 1974; Hall 
1996:441). 
 
Definition of “World” 
 The “World” in world-systems does not imply a global or planetary scale (Hall 
2000:238). For Wallerstein (1974:5), the use of “world” for the modern world-system is 
because it is greater in extent than any political unit. According to Hall (1996:441), the 
world is a self-contained, complete unit with “some degree of internal coherence.” Even 
though interaction with other “worlds” occurred prior to the existence of the current 
global world-economy, each world encompassed an entire system and was much more 
self-contained than areas external to the system (Hall 1999a:4). 
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The Modern World-System 
 Wallerstein (1993:295) identifies three main forms of historical systems: world-
economies, world empires, and minisystems. Minisystems were small, isolated groups 
characterized by reciprocal exchange (Hall 1986:390; Wallerstein 1983:305). A world-
empire is “an intersocietal division of labor that is encompassed by a single overarching 
imperial polity” (Chase-Dunn and Hall 1993:854). It contrasts with a world-economy in 
that it is a political, and not economic, entity and lacks a system-wide division of labor 
(Wallerstein 1993:293-294). According to Wallerstein (1974:15), the first world empires 
appeared around 5,000 years ago and were characterized by exploitative relationships 
between the core and periphery through force. A world-economy consists of multiple 
polities that are connected within a single economic system wherein control is maintained 
by unequal core/periphery relationships of economic interdependency (Galaty 2011:4; 
Hall 1986:390). 
 According to Wallerstein, prior to 5,000 years ago, only minisystems were in 
existence. Approximately 5,000 years ago, world-economies and world-empires develop-
ed in various parts of the globe (Wallerstein 1974:15). The world-empire remained the 
dominant system form until approximately A.D. 1500. After this, the modern world-
economy became the dominant system form, as it began to absorb world-empires until 
these other forms disappeared, and the modern world-system covered the planet (Waller-
stein 1983:305-306). Formerly external arenas and previously undiscovered (to Europe) 
regions were brought into the expanding world-system through the process of incorpo-  
ration (Wallerstein 1974:130). 
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 The modern world-system has its roots in the late fifteenth and early sixteenth 
century. The discovery of the Americas and the subsequent territorial expansion of 
Europe were key in its development and spread, as this helped to alleviate the “crisis of 
feudalism.” Wallerstein (1974:38) identifies three essential processes in the establishment 
of the modern capitalist world-system: (1) the expansion of the geographical size of the 
“world,” (2) the development of labor control of different products in different zones, and 
(3) the development of strong core polities. These contributed to the creation of linkages 
of dependency between the European core and the underdeveloped periphery, wherein 
the core imported low-cost raw materials and utilized cheap labor from these peripheral 
zones (Galaty 2011:4). Wallerstein (1974:16) argues that modern capitalism and modern 
science allowed this system to thrive without it becoming politically consolidated, as 
capitalism offered a more lucrative source of surplus appropriation than prior political-
economic forms. 
 The modern world-system is therefore an overarching capitalist economic system 
encompassing all polities. Individual polities or states are characterized as members of 
the core, semiperiphery, or periphery, and a world-wide division of labor results in dif-
ferent economic roles for these different segments of the system (Wallerstein 1974:162). 
These segments are linked together through relationships of dominance and dependence 
(Chase-Dunn and Hall 1991:7). In this system, powerful core societies exploit weak peri-
pheral ones. The surplus that results from the cheap labor and the low production costs in 
developing nations (the periphery) is expropriated to the developed (core) nations. Within 
this system, semiperipheral nations often serve as intermediaries in this process (Chase-
Dunn and Grimes 1995:389). 
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Components of the Modern World-System 
 Wallerstein (1974:63) divides the modern world-economy into three zones: The 
core, the semiperiphery, and the periphery. The separation of these zones is due to the 
hierarchical and spatially distributed division of labor across the system (Wallerstein 
1974:179). The origin of the terms “core” and “periphery” was the United Nations 
Economic Commission on Latin America in the 1940’s and 1950’s (Wallerstein 1982: 
91). The modeling of systemic linkages between core and periphery were further devel-
oped in dependency theory by Frank (1966). Though usually separated geographically, 
the terms used to identify the three zones do not necessarily indicate specific spatial 
relationships (e.g., the semiperiphery is not always closer to the core than the periphery) 
(Whitecotton and Pailes 1986:194). 
 The core is characterized by advanced industrial economies and a large working 
class (Hall 1996:442). The core consists of strong states, and it enjoys a disproportionate 
amount of capitalist accumulation due to its inherently exploitative relationship with the 
other world-economy zones. The periphery is the primary location of the production of 
lower-ranking goods (low-paying labor), the production of raw materials, and large-scale 
monoculture cultivation, with large amounts of surplus exported to the core (Wallerstein 
1974). The periphery usually maintains a large peasant population and is characterized by 
weak states (Hall 1996:442).  
 The semiperiphery is intermediate between the core and the periphery. It often has 
a balance of core-like and peripheral-like activity (Wallerstein 1982:93). In addition, the 
complexity of its economic institutions, degree of economic reward, and form of labor 
control are also intermediate between those of the core and the periphery (Wallerstein 
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1974: 102-103). Within the world-economy, Wallerstein (1974:179) notes that semi-
peripheral states are the most “mobile” within the system in that they are the states most 
likely to change their status, either by ascending to core status or descending to peripheral 
status. 
 The three aforementioned zones (core, semiperiphery, and periphery) combined 
constitute a world-system. The external arena is an additional area and consists of those 
areas or political entities external to a world-system (Wallerstein 1974:129). The external 
arena is therefore located beyond the periphery of the world-economy, and is particularly 
important for the present study of the Western Tuxtlas Region (WTR). Prior to the mod-
ern world-economy, when multiple world-economies existed, external areas were other 
world-systems with which a world-system engaged in trade. Internal (within the world-
system) and external trade (between world-systems) were distinguished between the form 
of trade, whether bulk-goods (internal) or preciosities (external) (Wallerstein 1974:302). 
In this system, “bulk-goods” refer to commodities integral to the system (usually neces-
sities essential for daily use) that are produced with low-wage labor. These often consist 
of raw materials or agricultural products. It is through the process of incorporation in 
which an external arena is brought into a world-system (Wallerstein 1974:129). In the 
incorporation process, this area transitions from the external arena to the periphery of a 
world-system, and in effect, becomes “peripheralized.” 
 
Complaints 
 Numerous criticisms of various aspects of Wallerstein’s world-systems theory 
have been made. Some scholars, such as Frank, have questioned the terms used by 
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Wallerstein. Frank (1999:292) disputes the distinction between “world-empire” and 
“world-economy,” asking “which empire/s and what adjoining (non-imperial) areas and 
peoples were structurally/functionally de facto part and parcel of what world system?” 
Others have raised issue with the lack of agency in the model (Galaty 2011:8), especially 
in relation to peripheral agency (Hall 2002a:35; Kardulias 1999:182). The inherent core-
periphery hierarchy of world-systems theory has been questioned, as Stein (1999:157) 
notes that some exchange can be mutually beneficial or even benefit the periphery over 
the core. Other complaints about components of the model relate to Wallerstein’s use of 
modes of production to bound world-systems (Hall and Chase-Dunn 1993:130), his 
system-wide division of labor (Alexander 1999:119), and his view that only “bulk-goods” 
exchange was systemic (Carlson 2002:432-433; Schneider 1977:24). 
  Many of these criticisms make valid points, especially those that argue for a more 
complex conceptualization of core-periphery interaction. Complaints about aspects of 
world-systems theory, such as the lack of agency in the periphery and the opinion that 
only bulk-goods exchange is systemic, have been key in modifying world-systems, both 
for its application to modern processes and those visible within the archaeological record. 
Those modifications, collectively referred to as “world-systems analysis,” are discussed 
next. 
 
World-Systems Analysis 
 Numerous modifications to Wallerstein’s (1974) original world-systems theory 
have rendered it much more amenable to the study of pre-modern, non-western, and non-
capitalist systems. These modifications have resulted in a group of analytical approaches 
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referred to collectively as “world-systems analysis” that are more useful in studying a 
wide variety of anthropological questions (Galaty 2011:5). According to Hall (Hall et al. 
2011:237): “World-systems analysis expands the temporal range of studies, introduces 
comparative analyses, and typically transforms assumptions in the early formulations of 
world-systems theory into empirical questions.” World-systems analysis is therefore not a 
single unified theory like Wallerstein’s world-systems theory (Hall 1996:443), but is 
viewed as a “perspective” (Peregrine 1996a:3), a “paradigm” (Hall et al. 2011:239), or a 
“research programme” (Carlson 2001:227-228). Hall (2002b:83), in explaining the use of 
paradigm, identifies it as “a set of assumptions that guide questions and the development 
of theories.” However defined, the changes to world-systems theory require that certain 
terms and concepts developed for the modern world-system be modified or redefined, 
and that certain features of the modern world-system that are seen as inherent to the 
system must be viewed as variables and transformed into empirical questions for analysis 
of pre-capitalist systems (Chase-Dunn 1992:313; Hall and Chase-Dunn 1994:302). 
 World-systems analysis is not without its detractors. Some criticisms focus on 
Wallerstein’s world-systems theory (Hall 1999a:1; Hall et al. 2011:233), while others 
focus on world-systems analysis and its often uncritical application to the past (Kohl 
1987:7). Kohl (in Kepecs and Kohl 2003:19) and Stein (2002:904) point out (in regard to 
world-systems analysis) that a model can only be modified so much before losing explan-
atory value and analytical power. Stein (1999:153-154, 2002:904) argues that the broad, 
uncritical application of a world-systems construct is problematic for multiple reasons. 
These include an overemphasis on interregional interaction, underemphasis on intra-
periphery processes, and the essentializing of both the core-periphery dichotomy and core 
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domination. Similar complaints have also been raised by Jennings in his study of Peru’s 
Cotahuasi Valley in relation to Wari expansion. He argues that a core-periphery model is 
inapplicable because it makes assumptions about the nature of systemic structural links 
and “neglects regional networks” (Jennings 2006:347). Amin (1993:259) rejects the iden-
tification of multiple world-systems, arguing that the global, capital system of the present 
is the only one “deservedly described as a world-system.” 
 Some criticisms of world-systems approaches make valid points. Uncritical 
application of a world-systems framework is problematic and is not very useful in 
addressing specific research questions. Other criticisms seem to be directed more at 
Wallerstein’s original formulation even when claiming to target modifications. Com-
plaints that world-systems approaches essentialize unequal core-periphery relationships 
ignore modifications that treat such relationships as variables in need of study. Other 
complaints that some world-systems approaches don’t adequately address intraperipheral 
interaction have some merit, but many world-systems approaches do not make a claim to 
address such questions. The fact that world-systems approaches are not universally 
applicable does not render them useless as analytical tools in situations where core-
periphery relationships do exist. In cases where core-periphery interaction has been 
identified archaeologically, such as the Sierra de los Tuxtlas, a world-systems approach is 
particularly useful in framing research and formulating research questions. Because I 
focus on non-hierarchical interaction involving some goods that might not be classified as 
“bulk goods,” modifications to the world system are necessary to make a world-systems 
framework applicable to the WTR. These include modifications to how the system is 
defined, its structural parts, and forms of interaction that make up the system. I present a 
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summary of these modifications and highlight those that are particularly relevant to this 
study. 
  Modifications to the World System. As a starting point for useful modifications of 
world-systems theory, the definition of “world-system” has become more generalized. 
Chase-Dunn and Hall (1991:7) define world-systems as “intersocietal networks in which 
the interaction (trade, warfare, intermarriage, etc.) is an important condition of the repro-
duction of internal structures of the composite units and importantly affects changes 
which occur in these local structures.” These networks are regularized, nested, and 
commonly overlap because they are often differentially distributed across the landscape 
(Chase-Dunn and Hall 1995:109). Chase-Dunn and Hall (1993:867) further emphasize 
that the “totality of interactions that constitute the whole social, economic, and political 
world” are what form the world-system. They (Chase-Dunn and Hall 1991:23; Hall 
1999a:8) propose general world-systems types based on levels of structural complexity. 
  Modifications to World System Components. Some scholars have expanded the 
simple core-semiperiphery-periphery structure of world-systems theory. Carlson (2001: 
243) takes this structure (including Wallerstein’s external arena) and adds “incorporating 
zone,” an area in the process of becoming part of the system, and “zone of ignorance,” 
areas outside the system’s information networks about which little or nothing is known 
(Carlson 2001:248). In a discussion of the system structure of Postclassic Mesoamerica, 
Smith and Berdan (2003) provide a more extensive revision of this structural division. 
They retain core, but remove the inherent core domination, while adding “affluent pro-
duction zone,” a zone of high economic production and wealth accumulation but lower 
political centralization and urbanization than core zones. They replace semiperipheries-
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peripheries with three types, “resource extraction zones,” “unspecialized peripheral 
zones,” and “contact peripheries.” I follow Smith and Berdan in removing the initial 
assumption of core domination, as recent work by Stoner (2011, 2012) suggests that 
Matacapan political control was generally restricted to the Catemaco River Valley. I do 
not implement any of these modified types to the WTR for my focus is on effects on the 
local peripheral populations as they pass from external arena to incorporating zone and 
periphery. Robert Santley (1994a) has speculated that the Tuxtlas served as Smith and 
Berdan’s resource extraction zone but much more data would be required to test this, 
both from the WTR and from Teotihuacan. 
  Modifications to Core-Periphery Interaction. A particularly contested component 
of world-systems theory is periphery domination by the core, which many argue was not 
always present in past societies (Chase-Dunn 1992:315; Peregrine 1996b:489). Core-
periphery exploitation was much less unidirectional and stable in the past (Jennings 2006: 
349; Kardulias and Hall 2008:576-577; Kohl 1992:118), and sometimes absent (Berg 
1999; Jeske 1999). Periphery control was often limited by distance (Stein 1999:162), 
relative core-periphery population sizes, and pre-system integration forms (Allen 1992: 
457-458; Kardulias 1999:195; Kuznar 1999:230). Chase-Dunn and Hall (1991:19) 
propose a dichotomy for core/periphery relationships, in contrasting core/periphery 
differentiation from hierarchy. Core/periphery differentiation is characterized as inter-
action within a world-system between societies of different levels of complexity and 
population densities. Core/periphery hierarchy is defined as political, economic, or 
ideological domination between societies within a world-system (Chase-Dunn and Hall 
1991:19, 1993:863). Though Chase-Dunn and Hall (1993:872) argue that interaction 
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between similar-level societies does not have core/periphery differentiation, others 
(Kardulias 1999:186; Kardulias and Yerkes 2004:147) argue that societies of similar 
complexity can maintain core/periphery differentiation. Regardless of this difference, the 
use of differentiation is beneficial in that the existence of core-periphery exploitation is 
no longer assumed to be inherent in a system. With this change, core-periphery power 
dynamics are more open to testing and evaluation. This alteration also opens up world-
systems analysis to “a wide variety of pre-capitalist and non-capitalist situations” 
(Peregrine 1996a:5). 
 Initial formulations of the Classic period WTR saw Matacapan as the paramount 
center of the region, exercising political and economic control (Santley and Richards 
2007). Santley (1994a) proposed that Matacapan functioned as a regional node in a 
Teotihuacan-controlled international economy, heading an export-oriented dendritic 
economic system. In this system, core (Matacapan) and periphery (the rest of the Tuxtlas) 
interaction was strongly hierarchical. Stoner (2011, 2012, 2013) and colleagues (Pool and 
Stoner 2008; Stoner and Pool 2015; Stoner et al. 2008) have provided evidence from 
regional survey to convincingly argue that Santley’s characterization of the Tuxtlas was 
unlikely and that regional interaction was between independent polities. I agree with this 
characterization of the Tuxtlas’ political and economic landscapes. My analysis views 
interaction between Matacapan and its two neighbors as more akin to core-periphery 
differentiation as there is more evidence to support differentiation than hierarchy in the 
WTR. 
 Modifications to Systemic Exchange. Wallerstein’s (1974) world-systems theory 
posited that bulk-goods exchange integrated and bounded the system and viewed the 
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exchange of preciosities or “luxury” goods as non-systemic in that it occurred between 
systems (Wallerstein 1993:294). Schneider (1977) disagreed, arguing that many systems 
were maintained through preciosities exchange. Preciosities exchange was systemic in 
many pre-capitalist systems, and luxuries/preciosities could therefore be characterized as 
“necessities.” Others (Adams 1974; Blanton and Feinman 1984; Feinman and Nicholas 
1991; Whitecotton and Pailes 1986:190) have also highlighted the important, often 
systemic role that preciosities played in organization, political control, and social repro-
duction within past systems. 
 An important modification of world-systems analysis is the expansion of systemic 
interaction from one type (bulk-goods) to four types that serve as bounding mechanisms 
for different, non-coterminous system boundaries (Chase-Dunn and Hall 1993:859; Hall 
2000:239). In order of increasing extent, these networks are (1) the bulk goods exchange 
network (BGN), (2) the political/military network (PMN, (3) the prestige or luxury goods 
network (PGN), and (4) the information exchange network (IN). Boundaries of each 
network are determined by steep declines in exchange densities, and exchange must be 
systemic to form a boundary zone (Hall 2009:33). As these networks often result in dif-
ferent nested boundaries (Hall 1999b:12), the world-system is defined by the entirety of 
these networks, wherein each network is viewed as a subsystem and analyzed separately 
(Chase-Dunn and Hall 1993:859). Relevant to my study are the first and third network 
types: bulk goods exchange and prestige/luxury goods exchange. Based on previous 
research within the study area, I hypothesize that of the four possible exchange systems 
studied in this research, three systems (Coarse Orange pottery, Coarse Brown pottery, 
and Zaragoza-Oyameles obsidian blades) can be characterized as bulk-goods exchange 
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and one system (Pachuca obsidian) can be characterized as prestige/luxury goods 
exchange. 
 
Incorporation and Negotiated Peripherality 
 Per Wallerstein (1974:129-130), incorporation is the process by which areas 
external to a world-system are brought into the system, or peripheralized, and is driven by 
the need of the capitalist economic system to expand its boundaries. Three sequential 
“moments,” or states of being, comprise the period of incorporation. These are (1) the 
external area, (2) incorporation, and (3) peripheralization. According to Wallerstein 
(1974:130), incorporation was always initiated by the members of the incorporating 
system and never by the incorporated. This view of the incorporation process as unal-
terable and core-driven has caused a number of scholars to construct more nuanced 
approaches to incorporation (Bush 2005:88; Hall 1999b:12; Kardulias 2007; Kardulias 
and Hall 2008:575). These have contributed to an increased emphasis on peripheral 
societies because some processes, such as incorporation, can only, or at least more effec-
tively, be studied in peripheries (Hall 2000:237, 2002b:82). Hall (2002a:35) further states 
that inadequate attention to processes in the periphery result in an incomplete understand-
ing of core processes, as peripheral processes influence system dynamics. 
 Criticisms of Wallerstein’s incorporated/non-incorporated dichotomy argue that it 
glosses over variation in the process (Hall 1999a:10) and treats the periphery as a passive 
participant (Kardulias 1990:27). In the modern capitalist system, the balance of power is 
usually toward the core, but peripheral groups can and do influence the process of incor-
poration (Dunaway 1996a:455-456; Morris 1999:63; Trigger 1991:1213). Many factors 
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affect the degree of incorporation, such as balance of power between core and periphery 
(Carlson 2002:430), distance and transport limitations (Kardulias and Hall 2008:575; 
Stein 1999:162), pre-incorporation systems (Carlson 2002:431; Hall 1986:398), and overt 
resistance (Hall 1986; St-Hilaire 2000). Modifications must take into account the multi-
dimensional nature of the process of incorporation and the agency of local actors (Hall 
1996:445, 2002b:98).  
 A major modification of Wallerstein’s incorporation concept is the acknowledg-
ment of peripheral agency in the incorporating process (Dunaway 1996a:468). Peripheral 
actors often negotiate terms, including their peripheral status or their exit from the system 
(Carlson 2001:255; Kardulias 2007). Populations in the frontier can make conscious 
decisions to combat incorporation through resistance or emigration (Kardulias and Hall 
2008:575). Groups can also choose to incorporate for perceived benefits or because 
incorporation is viewed as the best potential option (Carlson 2001:243). Even in a disad-
vantaged situation of incorporation by a much more powerful core, peripheries can effect 
change and have some influence in dictating their entrance into a larger system (Morris 
1999:63). Many cases exist wherein peripheral actors, though incorporated by force, used 
participation in the system to their economic advantage (Carlson (2002:428; Dunaway 
1996a:464; Kardulias (1990:28). In some cases, representatives of the core are only in the 
periphery because peripheral populations permit their presence (Kardulias 2007:56; Stein 
1999:169). 
 As incorporation is not a uniform process, effects of incorporation on inhabitants 
across peripheral zones vary. Negative effects of incorporation include destruction or 
alteration of traditional lifeways, indigenous political systems, and traditional social 
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structures (Carlson 2001:253; Dunaway 1996a; Hall 1999b:14). Incorporation can also 
lead to loss of status and rights for certain segments of the population (Hall 2002a:44; 
Harris 1990: 19), exacerbate intra-periphery tensions (Kardulias 1990:46, 2007:74), and 
result in environmental degradation and genocide (Bush 2005; Dunaway 1996b; Hall 
2006:99-100; Hall and Chase-Dunn 1994:302). Positive effects of incorporation include 
elevated status of certain individuals, both politically and socially, due to core connec-
tions (Algaze 1993:320; Kuznar 1999:234; Tainter 2007:374-375). Others positive effects 
include access to new products and new technologies (Hall 2000:248; Trigger 1991). The 
changes in the periphery through incorporation are often irreversible, even following a 
periphery’s exit from the system (Hall 1996:447, 1999a:11; Kardulias 1990:41). 
 Some scholars have constructed a more nuanced approach to incorporation. Many 
have transformed incorporation into a continuum (Dunaway 1996a:458; Hall 1999b:12; 
Kardulias and Hall 2008:575; St-Hilaire 2000:103). Hall (2006:98) uses “incorporation” 
to describe “any process by which new areas or peoples become engulfed into an existing 
world-system” and argues that the process varies for different networks. Chase-Dunn and 
Hall’s (1991:31; 1993:859) use of multiple bounding mechanisms for networks (bulk 
goods, political/military, preciosities, and information) allows one to define the system of 
study and determine its extent, as boundaries are generally non-coterminous in that a 
zone can be peripheral in one network and external to another. In this view, frontiers are 
regions where incorporation takes place, in that the external transitions to the internal of 
the system (Hall 2006:99-100). These frontier zones are where “two or more distinct 
cultures, societies, ethnic groups, or modes of production come into contact” (Hall 1997: 
208). A frontier-oriented approach presents a diachronic perspective in which, through 
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observation or the identification of interaction in the archaeological record, one can 
perceive expansion and contraction of each network. 
 In taking into account the active role of the periphery in incorporation, a few 
scholars (Kardulias 2007; Morris 1999) provide the concept of the “negotiated peri-
pherality.” This concept is defined as “the willingness and ability of individuals in peri-
pheries to determine the conditions under which they will engage in trade, ceremonial 
exchange, intermarriage, adoption of outside religious and political ideologies, etc. with 
representatives of expanding states” (Kardulias 2007:55). Incorporating populations, or 
parts of populations, choose to accept or reject objects, practices, and interactions based 
on their perceived benefits or disadvantages, and in doing so, actively shape the process 
of incorporation. In some cases, unintended consequences of periphery decisions prove 
harmful, but this does not mean that these populations lack some control over their own 
fate (Morris 1999:63). In identifying negotiated peripherality in the process of incor-
poration, one can acknowledge the periphery’s role in incorporation and also construct a 
more accurate picture of this process. 
 For the WTR, the division of interaction into multiple networks is particularly 
useful. Stoner’s (2011, 2013) study of Coarse Orange distribution in the WTR suggests 
widespread distribution and generally open access for all settlements within regional 
settlement hierarchies. Production of this item was also undertaken on a large scale. With 
the current data available, Coarse Orange distribution is most accurately characterized as 
a bulk-goods network. Pachuca obsidian distribution is much more restricted in the WTR, 
generally limited to populations expressing some form of Teotihuacan identity through 
material culture, and much more prevalent in elite contexts (Santley 2007:155-159). 
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Pachuca obsidian distribution is most accurately identified as preciosities exchange. 
Overall, the ability to separate individual interaction networks for study allows me to 
assess multiple forms of incorporation and how each form manifested in the individual 
Tuxtlas subregions. 
 
Conclusion 
 Modifications to Immanuel Wallerstein’s world-systems theory, collectively 
referred to as world-systems analysis, have been quite useful in the study of interaction in 
the past. Despite some criticisms, world-systems analysis proves particularly useful in 
addressing situations of interregional interaction, especially in such cases where core-
periphery relationships exist. Peregrine (1996a:2-3) argues that world-systems analysis is 
particularly useful for theory building in archaeology because it is inherently spatial, 
multi-leveled, and evolutionary, stating that “the world-system perspective both directs 
archaeology towards interesting questions and provides the framework for constructing 
interesting answers.” The modifications to processes of incorporation, networks, and 
system boundedness are especially relevant for studying changes in regional exchange in 
the Sierra de los Tuxtlas during the Classic period. The interaction, through exchange, of 
local (periphery) populations and foreign (core)-affiliated populations presents an 
archaeological case particularly conducive to study using a world-systems framework. 
Changes in production and exchange in the region, in conjunction with the appearance of 
Teotihuacan-affiliated peoples, presents a compelling opportunity to study peripheral 
incorporation. In addition, Teotihuacan, possibly the largest and most influential city in 
all of Mesoamerica during the Classic period, interacted with many areas in numerous 
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different ways. Teotihuacan “presence” at Matacapan is particularly strong, and this 
study documents the regional effects of a particular case of Teotihuacan presence outside 
of the Central Highlands. 
 
 
Teotihuacan in Mesoamerica 
 
 
Teotihuacan 
  Teotihuacan, located in the northeastern portion of the Basin of Mexico, was one 
of the largest and most densely-occupied settlements in Mesoamerica during the Classic 
period (Millon 1988). Initially, it was one of the two largest settlements in the basin along 
with Cuicuilco (Cowgill 2004:532). Following Cuicuilco’s demise toward the end of 
Formative period, Teotihuacan grew rapidly. Teotihuacan’s growth in the Protoclassic 
and Early Classic periods coincided with major depopulation in the rest of the Basin of 
Mexico due to migration to the city (Sanders et al. 1979). By A.D. 200, the city covered 
approximately 20 square kilometers and had a population of approximately 100,000 
inhabitants (Cowgill 2007:261). Teotihuacan is well-known for its immense size, monu-
mental core precinct (Pyramids of the Sun and Moon, Ciudadela), numerous apartment 
compounds, and craft production (especially obsidian) (Cowgill 1997; Millon 1988; 
Spence 1967, 1981). 
 During the Classic period, the Basin of Mexico was controlled by Teotihuacan. 
The basin population was highly centralized and the settlement system was strongly 
primate (Drennan and Haller 2007:76-80). Teotihuacan grew to exert direct political 
control over significant portions of the northern central Mexican highlands as well (Smith 
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and Montiel 2001). The extent of the area over which this control extended is estimated 
to have been between 25,000 km2 and 50,000 km2 (Cowgill 2000), with the 8,000 km2 
basin constituting Teotihuacan’s inner hinterland (Millon 1988). Settlements in the Basin 
of Mexico, such as Cerro Portezuelo and Azcapotzalco (Cowgill 2000), were closely 
integrated through economic, political, and cultural ties to Teotihuacan. The integration 
of this territory was via a combination of political administration (Cowgill 1983, 1997), 
exchange (Clayton 2009), and ideology (Cowgill 2000). Market exchange has been 
proposed as an integrating mechanism for the basin as well (Cowgill 2000, Spence 1984). 
 Significant decline of Teotihuacan during the Metepec Phase (A.D. 600-700) con-
sisted of depopulation, ruralization, political fragmentation, and economic change. The 
former Teotihuacan territory was divided into small economic spheres across a balkan-
ized landscape (Cowgill 2000; Crider et al. 2007; Crider 2011; Millon 1988; Nichols et 
al. 2002). Selective destruction of temples and public buildings within the monumental 
core of Teotihuacan suggests a violent end to the site’s status as an important center 
(Millon 1988:150-153). Proposed contributing factors to the decline of the Teotihuacan 
polity and the destruction of the settlement core include the rise of external rivals, inter-
nal revolt, and the failure of state ideology (Cowgill 2000; Millon 1988). 
 
Teotihuacan Interaction in Classic Period Mesoamerica 
 A variety of forms of Teotihuacan influence has been identified across much of 
Mesoamerica during the Classic period (Braswell [ed.] 2003; Smith and Montiel 2001) 
(Figure 1.4). Santley (1989:136) defines Teotihuacan influence as “the occurrence of 
architecture, sculpture, and/or portable objects of supposed Teotihuacan origin, deriva-
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tion, or inspiration.” Objects such as cylindrical tripod vessels, candeleros (Figure 1.5), 
copas, floreros, “cream pitchers” and figurines are considered some of the best indicators 
of Teotihuacan presence (Ortiz and Santley 1998:385-386; Varela and Braswell 2003: 
259). These materials are often of local origin, but indicate some form of contact with the 
central highland capital. Thin Orange Pottery, Pachuca obsidian, Talud-tablero architect-
ture, and Teotihuacan-style symbols and art are also viewed as linked to Teotihuacan 
(Drennan and Nowack 1984:153; Rattray 1990; Sharer 2003). I will now present some 
examples to convey the rather varied nature of Teotihuacan interaction and influence in 
Mesoamerica, which will demonstrate that to date we lack sufficient case examples fo-
cused on economic exchanges in the local region, such as will be provided in my study. 
 
Figure 1.4. Sites with Teotihuacan influence mentioned in this section. 
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Figure 1.5. Double-chambered candeleros. 
 
 
 Teotihuacan political intervention has been suggested for many areas of Meso-
america. Hirth (1977, 1980) has identified evidence of direct Teotihuacan control in 
Eastern Morelos, south of the Basin of Mexico. Many sites in the Amatzinac Valley have 
Teotihuacan-style materials, and regional settlement change in the Terminal Formative 
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period is likely due to Teotihuacan’s need to control agricultural land to support its 
growing population. Stuart’s (2000) translation of Maya glyphs at Tikal identify an 
individual named “Spear-Thrower Owl,” a foreigner with associations to Teotihuacan, 
whose descendants ruled over Tikal. Mentioned in these same events is an individual 
named “Smoking Frog.” This epigraphic evidence suggests some form of Teotihuacan-
related political intervention at Tikal towards the end of the fourth century A.D, although 
strontium and oxygen isotope analysis of one Teotihuacan-associated ruler, Yax Nuun 
Ayiin I, indicated that he was of local origin (Wright 2005). On Altar Q at Copan, 
Honduras, the founding ruler of the Copan dynastic lineage, K’inich Yaax K’uk’ Mo’, is 
displayed in Teotihuacan-style garb. This founding event dates to the fifth century A.D. 
In addition, a carved bench from Copan known as the Xukpi stone mentions both K’inich 
Yaax K’uk’ Mo’ and Smoking Frog, suggesting further connections of the Copan dynasty 
to Teotihuacan, or at least to Teotihuacan-associated individuals at Tikal (Sharer 2003). 
 The existence of Teotihuacan enclaves has been proposed for a few locations. 
Two locations in Guatemala have been identified as potential Teotihuacan colonies and 
enclaves, Kaminaljuyu (Sanders and Santley 1983) and Montana (Berlo 1989; Bove and 
Medrano 2003). The identification of a possible enclave at Kaminaljuyu was due to the 
presence of Teotihuacan-style materials and talud-tablero architecture, but Braswell 
argues against the claim for enclave status. Braswell (2003a) mentions that Teotihuacan 
“influence” is limited to talud-tablero architecture and mortuary contexts, suggesting that 
the appearance of Teotihuacan-style materials is more likely elite emulation or the con-
struction of a hybrid Maya-Teotihuacan elite identity. In the coastal Escuintla region, 
numerous types of locally-produced Teotihuacan-style material culture have been found 
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at Montana and surrounding sites. Bove and Medrano (2003) argue that early contact 
with Teotihuacan was more economic in nature and centered at the site of Balberta (Bove 
1994), while later Teotihuacan interaction was more militaristic in nature, centering at 
Montana. Trade relations and the adoption of Teotihuacan-style material culture (e.g., 
stelae, figurines) and ritual practices have been identified at the site of Los Horcones, 
Chiapas, and led García-Des Lauriers (2007:237-241) to suggest the possibility of a 
Teotihuacan enclave at the site. 
 A number of Teotihuacan-influenced sites are located in strategic locations, espe-
cially within specific valley corridors that possibly served to facilitate transportation out 
of the Central Highlands. Imitation Thin Orange pottery, tripod vases, Pachuca obsidian, 
and other materials found in both the Mixteca Alta and Mixteca Baja of Oaxaca suggest 
connections to the highland capital, indicating the possible function of these areas as 
communication or exchange corridors (Joyce 1993). Similar sites with Thin Orange and 
Pachuca obsidian were identified in the Tehuacan Valley (Drennan and Nowack 1984). 
The Maltrata Valley on the Puebla-Veracruz border also functioned as a corridor between 
the highlands and the Mexican Gulf Coast, and one site, Tepeyacatitla, has Teotihuacan-
influenced material culture, Pachuca obsidian, and Thin Orange Pottery (Lira 2004). 
 Additional cases of interaction in neighboring highland zones include apparent 
elite interaction or diplomacy with Monte Alban in Oaxaca (Marcus 2003), and the 
selective adoption of Teotihuacan style-materials by elites in Michoacán (Filini 2004). In 
the Maya region, talud-tablero architecture has been identified at Dzibilchaltun, Tikal, 
and Oxkintok (Varela and Braswell 2003:259). Fash and Fash (2000) note that there was 
likely a fair amount of elite adoption of Teotihuacan symbols and goods in the Maya 
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region. Economic interaction is indicated by very high proportions of Pachuca obsidian in 
the lower Rio Verde Valley near the Oaxacan coast, which is suggested to reflect some 
sort of relatively intensive, possibly indirect economic connection with Teotihuacan 
(Joyce et al. 1995; Workinger 2002).  
 
Teotihuacan on the Gulf Coast 
 In the Mexican Gulf Coast, Teotihuacan did not have a particularly strong 
presence. Teotihuacan-style materials appear in low amounts in a number of areas within 
the region (Figure 1.6). This generally light presence in the region contrasts strongly with 
the Catemaco River Valley in the Sierra de los Tuxtlas, and most drastically with the site 
of Matacapan. 
 Minor amounts of materials indicating some form of Teotihuacan contact have 
been found in north-central Veracruz. Pascual (2004:441) mentions that fragments of 
candeleros, floreros, and cylindrical tripod vases have been found at El Tajin. A greater 
amount of Teotihuacan-style materials has been found in Early Classic period contexts at 
the neighboring sites of Mordagal Grande and Cerro Grande. In these and other sites in 
the region, certain Teotihuacan-style materials and imagery (Teotihuacan Tlaloc) were 
incorporated into elite ritual (Pascual 2000). Thus, Teotihuacan influence in this region 
can be characterized as elite adoption or emulation of Central Highland-derived symbols 
and material culture. 
 Teotihuacan presence on the south-central and southern Mexican Gulf Coast is 
somewhat sparse. Development across the Formative and Classic periods does not indi-
cate any identifiable disruption associated with Teotihuacan influence (Daneels 2002: 
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673). At the site of La Joya, at the confluence of the Jamapa and Cotaxtla rivers, Thin 
Orange pottery, Pachuca obsidian, one double-chambered candelero, and a cylindrical 
tripod lid were discovered, likely dating to the Early Classic period (Daneels 2002:661-
662). 
 
Figure 1.6. Gulf Coast sites with Teotihuacan influence mentioned in this section. 
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 In the Mixtequilla, artifacts with the tightest stylistic connection to Teotihuacan 
are concentrated around Cerro de las Mesas (Stark and Johns 2004:313). Teotihuacanoid 
materials were found in numerous sealed caches in mound 1 at Cerro de las Mesas (Stark 
1990:270). Though stylistically similar to Teotihuacan materials, these items were not 
likely imported, and the variation in resemblance is likely more reflective of local emula-
tion of Teotihuacan-style pottery (Stark 1990:271). The available data from the Mixte-
quilla do not provide much support for any administration or control of the region by 
Teotihuacan (Stark and Curet 1994:281; Stark and Johns 2004:311). 
 Teotihuacan imports, such as Thin Orange pottery and Pachuca obsidian, as well 
as locally-produced Teotihuacan-style pottery types and forms, have been found at Tepe-
yacatitla in the Maltrata Valley, in the uplands near the border of Veracruz and Puebla 
(Lira 2004). The exact nature of this occupation is not well understood. The location of 
this site in one of the natural travel corridors between the highlands and the Gulf Coast 
suggests a role in facilitating transportation, either as a way-station or in protecting and 
securing travel routes. 
 Some Teotihuacan materials have been recovered from the site of Tres Zapotes, 
located in the Western Tuxtlas foothills. Tres Zapotes’ apogee was during the Late 
Formative (Epi-Olmec) period, but the site also had a sizeable Classic period occupation 
(Pool 2008). Teotihuacan-style materials at Tres Zapotes have counterparts at nearby 
Matacapan, and comprise a sub-set of Matacapan material culture. This suggests that Tres 
Zapotes did not have a direct connection to Teotihuacan, but that Teotihuacan influence 
likely passed through Matacapan to Tres Zapotes (Pool and Stoner 2004:92-94). 
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Teotihuacan in the Sierra de los Tuxtlas 
 On the Gulf Coast, the region exhibiting the greatest Teotihuacan influence is the 
Sierra de los Tuxtlas, specifically the Catemaco River Valley. The first identification of 
this Teotihuacan presence was made by Juan Valenzuela (1945a, 1945b). He identified 
Teotihuacan-style material culture and talud-tablero architecture that adorned Mound 2 at 
Matacapan. José Melgarejo (1960) identified a reptile eye glyph motif, a Teotihuacan-
associated symbol, on Stela I at the coastal site of Piedra Labrada. Speculation about 
Matacapan’s Teotihuacan presence continued in a few publications, with Coe (1965) 
suggesting that it functioned as a trading way-station and Parsons 1978:29) predicting 
that future excavations would identify Matacapan as a Teotihuacan port-of-trade. 
 Originally, Teotihuacan-style artifacts were thought to have been restricted to a 
portion of Matacapan referred to as the “Teotihuacan Barrio” (Ortiz and Santley 1998: 
379). Two projects, the Matacapan Archaeological Project and the Tuxtlas Regional 
Archaeological Survey, disproved this previous assumption and identified a much more 
extensive distribution of Teotihuacan-style artifacts, both in Matacapan and in the rest of 
the Catemaco River Valley. At Matacapan, Teotihuacan-style material culture was found 
in all excavated contexts, and is generally integrated as a complex of materials. This 
complex spans the Early Classic to Early Late Classic periods (Pool 1992:47). Teoti-
huacan-style material culture included candeleros, censers, tripod vessels, and figurines 
(Figure 1.7), in addition to a small amount of Thin Orange pottery (Arnold and Santley 
2008). Aside from Thin Orange pottery, all materials appear to have been produced 
locally and include imitations of Teotihuacan materials dating to the Tlamimilolpa and 
Xolalpan phases at Teotihuacan (A.D. 400-600) (Santley 1989:136; Santley and Arnold 
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2004:128). Large amounts of obsidian from the Teotihuacan-controlled highland Pachuca 
source were also found throughout the site (Barrett 2003). Teotihuacan-style architecture 
at Matacapan included the aforementioned talud-tablero architecture and a de-emphasis 
on the ballgame (Pool 1992; Santley, Yarborough, and Hall 1987; Stoner 2011). 
 Aside from Matacapan, Teotihuacan style material-culture and Pachuca obsidian 
have been found at numerous settlements of all sizes throughout the Catemaco River 
Valley (Figure 1.8). Teotihuacan-style material culture has been recovered in both public 
and private contexts spanning elite and commoner households. Most contexts with 
Teotihuacan material date to the Middle Classic period. Virtually no Teotihuacan-style 
material has been identified in either the Tepango River Valley to the west or the Lake 
Catemaco Basin to the east, although high percentages of Pachuca obsidian have been 
identified at the Lake Catemaco Basin center of Teotepec (Arnold and VanDerwarker 
2009; Santley and Arnold 1996; Stoner 2011). The Middle Classic period was both the 
height of Teotihuacan influence in the Tuxtlas as well as the time when the region 
achieved its maximum prehispanic population (Santley 2007). In the early Late Classic 
period there was a significant decrease in Teotihuacan-style material in the Catemaco 
River Valley, and it disappeared in the region by the late Late Classic period (Santley and 
Arnold 1996). 
 The picture of Teotihuacan influence in the Tuxtlas is still somewhat unclear. 
Early interpretations of this highland “presence” saw Matacapan as a Teotihuacan 
enclave serving as a regional node in a larger Teotihuacan-centered economic system 
(Santley 1994a). Recent work by Stoner (Stoner 2011, 2012, 2013; Stoner et al. 2008) on 
regional ceramic exchange and political boundary models have cast serious doubt on a 
 46 
Matacapan-dominated Tuxtlas region. Recent interpretations suggest that Matacapan was 
founded by a group of dissident Teotihuacanos fleeing political turmoil (Arnold and 
Santley 2008). The fact that Matacapan and the larger Catemaco River Valley had access 
 
Figure 1.7. Teotihuacan-style figure from Matacapan at San Andrés Tuxtla 
Museum. 
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Figure 1.8. Middle Classic period Tuxtlas settlements with Teotihuacan-style 
material (indicated by square symbol). 
 
 
to Pachuca obsidian during the Early and Middle Classic periods and inhabitants 
produced copies of Tlamimilolpa and Xolalpan-phase objects suggests some sustained 
interaction between the Tuxtlas and Teotihuacan. This interaction covered a span of at 
least a few hundred years. 
 In conclusion, Teotihuacan presence in the Tuxtlas can be characterized as 
follows. In the Early Classic period, a group of immigrants (likely from Teotihuacan) 
 48 
established the settlement of Matacapan in the upper Catemaco River Valley in an area 
that had been abandoned previously due to volcanic activity (Santley 2003). Matacapan, 
and the entire WTR, experienced massive population growth from the Early to Middle 
Classic periods, with Matacapan growing to an estimated population of 35,000 (Santley 
and Arnold 1996:234). At this time, Teotihuacan-style material culture spread throughout 
the Catemaco River Valley, likely resulting from adoption by non-Teotihuacanos instead 
of continued immigration from the highlands. This influence did not spread to the neigh-
boring valleys, which, unlike the Catemaco River Valley, had maintained larger centers 
during the Formative-Classic period transition. 
 Matacapan initiated large-scale production of pottery (Arnold et al. 1993; Pool 
1990). Some of this pottery, like Coarse Orange jars, was widely distributed throughout 
the region, commonly crossing local political boundaries (Pool and Stoner 2008; Stoner 
2011, 2013). The importation of Pachuca obsidian is also associated with Teotihuacan 
presence in the Tuxtlas, although its occurrence at Teotepec likely suggests some form of 
regional exchange between Teotihuacan-identifying populations and populations with 
local identities. Additional possible networks need to be evaluated to understand better 
the impact of this Teotihuacan-affiliated influence in the WTR. 
 Sustained connections between the WTR and Teotihuacan are manifest in the 
continued importation of Pachuca obsidian during the Early and Middle Classic periods, 
the widespread use of material culture in the Catemaco River Valley imitating styles from 
the Tlamimilolpa and Xolalpan phases at Teotihuacan, and the identification of southern 
Veracruz pottery in the Merchant’s Barrio at Teotihuacan, some with a probable origin in 
the Sierra de los Tuxtlas (Barrett 2003; Cowgill and Neff 2004; Rattray 1977, 2004). Due 
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to the sustained contact between Matacapan and Teotihuacan, it is appropriate to evaluate 
the WTR as an incorporating region within a world system centered on Teotihuacan. The 
newly-established networks associated with Matacapan served as incorporating mechan-
isms for indigenous populations within the region as they moved from the external arena 
to the periphery. The restriction of Teotihuacan-style material culture to the Catemaco 
River Valley area as well as the likely autonomy of the Totocapan and Teotepec polities 
suggest participation in these networks was not forced and took place in a situation of 
differentiation instead of hierarchy. Thus participation in these networks constitutes a 
negotiation of peripherality by these indigenous populations which can be assessed by 
focusing on import consumption within these peripheries. 
 
 
Introduction to Chapters 
 
 
 Chapter 2, Research Area, is devoted to the region in which this study takes place, 
the Sierra de los Tuxtlas. The chapter is divided into six subjects, (1) Setting, (2) History 
of Archaeological Fieldwork, (3) Tuxtlas Culture-History, (4) Tuxtlas Pottery, (5) Mata-
capan, Totocapan, Teotepec, and Hinterlands, and (6) The Classic Period Tuxtlas Region. 
Setting covers a range of topics about the Tuxtlas environment and natural history, inclu-
ding volcanism, hydrology, geomorphology, flora and fauna, and weather. In this section 
I highlight specific characteristics of the region that are particularly pertinent to my 
research. The History of Archaeological Fieldwork section gives a summary of archaeo-
logical research in the Sierra de los Tuxtlas from early discoveries of monuments to 
present-day, ongoing research. Due to the sheer quantity of projects, more focus is placed 
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on the last 35 years of research, with greater emphasis on projects from which I draw 
directly.  
 Tuxtlas Culture-History provides a period-by-period summary of regional occupa-
tion spanning the Archaic to Postclassic periods. Tuxtlas Pottery highlights important 
temporal diagnostics and pottery trends necessary for this study. Matacapan, Totocapan, 
Teotepec, and Hinterlands provides more in-depth discussion about the three principal 
Classic period centers and their likely hinterlands. The Classic Period Tuxtlas Region 
provides a brief summary of economic trends in the Western Tuxtlas Region (WTR) to 
properly situate this study. Included are summaries of economic production and regional 
distribution patterns. Classic period political organization, production, and regional distri-
bution are especially important to this study of interaction and distribution networks. 
 Chapter 3, Data Sources: Projects, Field Methods, and Sampling, provides 
pertinent information about the four projects from which this dissertation derives its data. 
The four projects are the Matacapan Archaeological Project (MAP), the Tuxtlas Regional 
Archaeological Survey (TRAS), the Tepango Valley Archaeological Survey (TVAS), and 
the Proyecto Arqueológico Teotepec (PAT). For each project, I provide a discussion of 
the site or sites involved, including settlement hierarchy, site layout, location, and archi-
tectural layout. A discussion of each project follows, including dates and number of field 
seasons, project focus, research questions, and some of the conclusions derived from each 
project. Field work in each project is discussed, including type of data recovery (excava-
tion, surface collection), number of collections made, and sampling strategy. This section 
is completed with a discussion of the datasets for each project relative to this dissertation 
research, and the sampling methods used to determine which data to use. Because this 
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research is derived from these projects, I highlight differences in sampling strategies and 
potential limitations of datasets and comparability. 
 Chapter 4, Obsidian Analysis and Results, is devoted to obsidian analysis. I 
completed analysis of a portion of the PAT assemblage. I did not undertake any obsidian 
analysis for the other two projects, which was previously completed by other researchers. 
Some published data from the MAP are available in publications, but the majority of the 
collections are no longer accessible. The TVAS was restricted to surface collections. The 
low counts in many surface collections and the small number of collections that date to 
the Early Classic period preclude substantial quantitative comparison with the Teotepec 
collections derived from excavation, especially for a comparison of production stages for 
Zaragoza-Oyameles obsidian. I do include Stoner’s interpretations of the TVAS data in 
my discussion of Teotepec obsidian. Quantitative comparison of materials derived from 
both production and consumption is key in making inferences about importation behav-
ior, and this is only possible for Teotepec. 
 This chapter provides a discussion of the technological analysis and prior research 
that influenced its construction. A similar discussion of the visual sourcing analysis is 
presented as well. Additionally, I provide a description of my sampling and submission 
of artifacts for XRF, and include a summary of the method. I present a comprehensive list 
and discussion of the data derived from these analyses, including a breakdown of produc-
tion stages and proportions of obsidian from different sources. Following the discussion 
of data, I interpret obsidian production, consumption, and importation, relating the data to 
the larger research questions addressed in the dissertation. Though I discuss the entire 
analyzed assemblage to some extent, Zaragoza-Oyameles and Pachuca are the two obsid-
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ian types relevant to my study of distribution networks and incorporation via these 
systems. I largely limit the regional comparison and interpretation of data to obsidian 
from these two sources. My conclusion in Chapter 4 is that the Zaragoza-Oyameles 
obsidian data do not conform to expectations of the existence of a prismatic blade distri-
bution network. In contrast, the presence of Pachuca obsidian at Teotepec, contextualized 
within the nature of regional distribution of this obsidian, suggests interaction between 
Teotepec and Matacapan in the form of elite interaction. 
 Chapter 5, Comparative Ceramic Analysis and Results, covers the ceramic anal-
ysis portion of this project. This research focused on two ceramic types, Coarse Orange 
and Coarse Brown, with the explicit goal of identifying and quantifying importation of 
each type through a combination of attribute analysis and chemical (Coarse Orange) and 
mineralogical (Coarse Brown) analyses. In this chapter I present a discussion of the anal-
yses and sourcing methods employed in this study.  
 This chapter begins with a discussion of the two main ceramic types in this study. 
It follows with a summary of pottery production in the WTR during the Classic period. 
The third portion provides a summary of the two sourcing techniques employed in this 
study: petrography and INAA. As in the previous chapter, I provide a comprehensive 
presentation of the data derived from these analyses, both raw data totals and proportions. 
I then discuss the ceramic data in relation to consumption and importation behaviors for 
Teotepec and the Totocapan polity. These interpretations of economic behaviors are 
extended and framed within the research questions of the project. The petrographic study 
of Coarse Brown was inconclusive in that it does not support nor refute the existence of 
Coarse Brown distribution emanating from Matacapan. I provide a potential explanation 
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for this outcome. Coarse Orange results support earlier studies identifying a Coarse 
Orange regional network and identify a substantial increase in importation at Teotepec 
from the Early Classic to the Middle Classic period. 
 Chapter 6, Interaction and Incorporation in the Western Tuxtlas Region during the 
Classic Period, is where I assess the data derived from the analyses and compare them to 
expectations for each potential interaction network. I synthesize the findings and contex-
tualize them within the region, highlighting larger regional trends. I provide interpreta-
tions of Middle Classic period interaction in the Western Tuxtlas Region in relation to 
Matacapan, giving a more complete perspective on importation behavior for each of the 
two peripheral polities in the WTR. I construct a diachronic perspective on importation 
for the region and what this means for regional social and economic networks, relating 
this study to processes of incorporation into a world-system. I follow this by moving up a 
level from a regional to an interregional perspective by situating this study within a larger 
Teotihuacan world system.  
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CHAPTER 2 
RESEARCH AREA 
 
 
Setting 
 
 
The Gulf Coast of Mexico 
 The Mexican Gulf Coast is one of Mesoamerica’s richest and most diverse 
regions (Diehl 2000:156). Stretching roughly 800 km from southern Tamaulipas to 
western Tabasco, the Gulf Coast contains significant environmental variation, which 
includes swamps, lowland savannahs, large estuaries, meandering rivers, and volcanic 
mountains (Gómez-Pompa 1973; Pool 2006:189). The region has a long history of 
occupation, including the well-known early Olmec settlements in the southern Gulf area 
(Pool 2007) and the Classic Veracruz-style artifacts of central Veracruz (Medellin and 
Peterson 1954; Proskouriakoff 1954). The Gulf Coast was well-regarded by the central 
highland peoples as a source of various preciosities and exotics, such as cacao, cotton, 
feathers, and rubber, among other items (Sanders 1971:549). 
 The term “Gulf Coast lowlands” refer specifically to portions of the Gulf Coast 
region below 800 meters above sea level (masl), generally characterized by a hot-humid 
climate. This elevation is the common boundary used to separate tierra caliente (hot 
land) from tierra templada (temperate land) (Sanders 1971:543), although others 
(Miranda and Sharp 1950:313; Vivó 1964:188) place the tierra caliente/tierra templada 
boundary at 1000 masl. Early divisions of the Gulf Coast lowlands by researchers were 
based on contact-period language distributions and identified the northern lowlands as the 
Huasteca, the central lowlands as Totonacapan, and the southern lowlands as Olmecapan 
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(Diehl 2000:157-158). These divisions oversimplified ethnic distributions and did not 
account for pre-contact migration in the lowlands (Arnold and Pool 2008:3). Wilkerson 
(1974) proposed a four-part division of the Gulf Coast lowlands into north, north-central, 
south-central, and south, with divisions based on specific natural features of the land-
scape. While Wilkerson places the boundary between the south-central and southern Gulf 
Coast lowlands at Lake Catemaco, others (Coe 1965:679; Stark and Arnold 1997:5) set 
this division at the Papaloapan River (Figure 2.1). 
 
Figure 2.1. Division of the Mexican Gulf Lowlands within Veracruz. 
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The Sierra de los Tuxtlas 
 The Sierra de los Tuxtlas is a large volcanic uplift zone located in the southern 
coastal lowlands of the Mexican state of Veracruz, approximately 100-150 km southeast 
of the city of Veracruz (Figure 2.2). This region is characterized by volcanic peaks, fertile 
valleys, numerous lakes, and rugged uplands, traits which distinguish it from the relative-
ly flat, low-lying terrain of the rest of the Gulf Coast lowlands (Geissert 2004). It also 
possesses a diverse collection of flora and fauna, some of which do not occur in the 
neighboring lowlands (Estrada et al. 1994:230; Leopold 1950:513-514; Winker et al. 
1992:716). The Tuxtlas region is bounded by the Gulf of Mexico to the north and east, 
and the neighboring lowlands to the west and south. The Tuxtlas, as a geographic unit, is 
commonly delimited on the inland side by a minimum elevation of 100 masl (Andrle 
1964:6), and on the coastal side by the coastline between Roca Partida to the northwest 
and Punta Varella to the southeast (Soto and Gama 1997:7). The region is situated be-
tween 18° and 18° 45’ latitude north and 95° and 95° 30’ longitude east (Ríos 1952:326).  
 The Tuxtlas cover an approximate area of 3,300 km2, and measure approximately 
80 km by 55 km at maximum dimensions (Geissert 2004:163-164). Although the Tuxtlas 
form a single topographic uplift, they are commonly divided into an eastern and western 
half, with Lake Catemaco, a large freshwater lake, serving as the boundary between the 
two (Andrle 1964:3; Arnold 1994:216). The eastern half of the Sierra de los Tuxtlas is of 
older geologic origin and is principally characterized by rugged, steep terrain and narrow 
valleys (Nelson and Gonzalez-Caver 1992:87). The western half is of more recent geo-
logic origin and is a mixture of volcanic peaks, rugged uplands, and fertile river valleys 
(Reinhardt 1991:1). While the eastern half is sparsely populated, the western half of the 
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Tuxtlas is home to the vast majority of the region’s population, including the three princi-
pal cities (Santiago Tuxtla, San Andrés Tuxtla, and Catemaco) and the majority of large-
scale agriculture in the region (Guevara et al. 2004; Ibarra-Manríquez et al. 1997; Killion 
1992:137). Data from regional archaeological surveys indicate that the western Tuxtlas 
was rather heavily populated in the past as well (Santley 1991; Stoner 2011). The eastern 
half of the Sierra de los Tuxtlas has only recently begun to receive archaeological atten-
tion (Budar 2008, 2012, 2014), while the western half of the Sierra de los Tuxtlas has 
been much more heavily studied. 
 
 
Figure 2.2. The Sierra de los Tuxtlas. 
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 Volcanism. The Sierra de los Tuxtlas is a single, isolated volcanic zone, desig-
nated the Los Tuxtlas Volcanic Field (LTVF) (Verma et al. 1993:237). The alkaline-
basaltic LTVF is separate from the Trans-Mexican Volcanic Belt (TMVB), the broad 
volcanic zone covering much of central-southern Mexico that includes the majority of 
Mexico’s obsidian sources (Nelson and Gonzalez-Caver 1992:85; Reinhardt 1991:12). 
This geomorphological separation helps to clarify why no obsidian deposits have been 
identified in the LTVF. The Tuxtlas region is divided into two volcanic sequences, the 
older of which is primarily confined to the eastern portion of the Tuxtlas while the 
younger comprises the majority of the western portion (Nelson and Gonzalez-Caver 
1992:90; Reinhardt 1991:1). The location of the present case study is the western portion 
of the Sierra de los Tuxtlas. 
 Volcanic activity is a distinguishing characteristic of the Sierra de los Tuxtlas. It 
has been a primary contributor to the geologic landscape, soils, and hydrology, and has 
had major impacts on human occupation in the region (Santley 2003; Sieron et al. 2014; 
VanDerwarker 2009). Localized depopulation due to an eruption afforded the situation in 
which Classic period Matacapan was founded (Santley et al. 2000). Initial volcanic activ-
ity that formed the Tuxtlas massif began in the Late Miocene epoch, approximately seven 
million years ago (Nelson and Gonzalez-Caver 1992:85), with the most recent eruptions 
in A.D. 1664 and 1793 (Dirzo et al. 1997:5). Between 270 and 300 total volcanic struc-
tures have been identified within an area of 50 km2 in the Tuxtlas (Martin-Del Pozzo 
1997:25; Verma et al. 1993:237). Major structures include the Volcanoes San Martín 
Tuxtla (1,680 masl), Santa Marta (1,680 masl), El Campanario of the Sierra Yohual-
tajapan (1,540 masl), Cerro Mono Blanco (1,380 masl), and San Martín Pajapan (1,180 
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masl) (Geissert 2004: 163), which form a prominent northwest-southeast volcanic ridge 
separating the interior valleys and basins from the coast (Reinhardt 1991:1). Additional 
features include Cerro El Vigía (860 masl), Cerro Cintepec (900 masl; also referred to as 
Pico de Águila) and Cerro Blanco (640 masl) (Geissert 2004:163; Nelson and Gonzalez-
Caver 1992:86; Williams and Heizer 1965), which run roughly northwest-southeast, 
south of the main volcanic ridge.  
 Geology. The geology of the Tuxtlas is particularly relevant to this study, in that 
Coarse Brown pottery was made using volcanically-derived alluvial clays, and both 
Coarse Brown and Coarse Orange pottery were tempered with volcanic ash. Tuxtlas geo-
logy is a direct result of the region’s volcanism, evinced by the presence of lavas, ash, 
and pyroclasts (Geissert 2004:163). Local geology is dominated by basanites and basalts, 
with minor amounts of sandstone (Figure 2.3) (Gibson 1936:279; Verma et al. 1993:237). 
Basalts were used for the production of groundstone implements and sculptures. The 
Tuxtlas region is the only basalt source in the southern lowlands, and prehispanic peoples 
transported Tuxtlas’ basalt over distances exceeding 100 km (Hazell and Brodie 2012). 
Monuments at La Venta, San Lorenzo, and other lowland settlements have been sourced 
to the vicinity of Cerro Cintepec in the Tuxtlas (Williams and Heizer 1965:5). A number 
of monuments at Tres Zapotes, including Colossal Head Number 2, derive from olivine 
and augite-rich deposits on Cerro el Vigía (Heizer et al. 1965:102). The Tuxtlas do not 
possess any sources of obsidian (Santley et al. 2001:49), which required the importation 
of this material from the Central Highlands, and to a lesser extent, Guatemala (Knight 
2009; Santley et al. 2001). 
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Figure 2.3. Geology of the Sierra de los Tuxtlas. 
 
 
 Stratigraphy. The stratigraphy of the Sierra de los Tuxtlas is particularly relevant 
for pottery sourcing studies. Contrasting rates of erosion in the Tuxtlas have exposed 
different formations, or parts of them, across the region (Ríos 1952:332). The geological 
formations in the Tuxtlas, from oldest to youngest, are the La Laja, Depósito, Concep-
ción, and Filisola (Ríos 1952:333). Most of these have a marine origin, and have been 
uplifted by volcanic activity and subsequently overlain with Quaternary period volcanic 
minerals and soils (Ríos 1952:328). The La Laja and Depósito are marine formations 
composed of medium to coarse-grained tuffaceous clay, calcareous sands, and sand-
stones, with high proportions of ash and volcanic sands (Flores-Delgadillo et al. 1999:82; 
Ríos 1952:328). Sandy and tuffaceous clays, quartz sand, and sandstone predominate the 
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Filisola formation (Gibson 1936:283; Martin Del-Pozzo 1997:27). Quaternary period 
surface deposits are composed of volcanic sands and ash, with basalt and quartzite 
gravels (Ríos 1952:328). 
 The Concepción formation is of marine origin (Ríos 1952:328) and was used by 
Tuxtlas potters to make Coarse Orange and fine ware pottery (Pool and Santley 1992). 
This formation is composed primarily of kaolin clays, described as “grey to blue-grey 
silty to sandy calcareous clays” (Pool 1990:150). The lower Concepción formation is 
composed of loamy clays and contains moderate amounts of marine fauna, while the 
upper Concepción formation is composed of loamy-sandy clays with greater amounts of 
fauna (Martin-Del Pozzo 1997:27). In the Tuxtlas, outcrops of Concepción clays are most 
common in river valleys, where river down-cutting has removed overlying deposits (Pool 
1990:151-152; Stoner 2013:271). lower Concepción clays (C Clays) are mostly restrict-
ed to the Catemaco River Valley and are distinguished from upper Concepción clays (S 
Clays) due to their greater calcium content and lower amounts of iron and titanium. S 
clays are found in the Tepango and Xoteapan River Valleys, uplands north and east of 
Ranchoapan, and outcrops are likely located in the vicinity of Teotepec (Figure 2.4) (Pool 
and Santley 1992:227; Stoner 2011:452; Stoner and Glascock 2011:28; Stoner et al. 
2008:1416). As the Concepción formation was widely exploited for pottery production in 
the past (Pool and Santley 1992), the uneven distribution of chemically-distinct portions 
of this formation allows for the identification of production zones. 
 Soils. Tuxtlas soils (Figure 2.5) are primarily vitric Andosols (volcanic-derived) 
(Hughes et al. 2000:516). Andosols contain high amounts of Allophane, an aluminum 
silicate clay mineraloid important in carbon and nitrogen sequestration (Woignier et al.  
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Figure 2.4. Distribution of S and C clays in the Western Tuxtlas Region (modified 
from Stoner et al. 2008: Figure 5). 
 
 
2007). These Tuxtlas Andosols are generally well-drained and coarse-textured, with a 
high ash content in the surface layers (Flores-Delgadillo et al. 1999:82; Hughes et al. 
2000:516). Generally speaking, Andosols are capable of supporting permanent agricul-
ture with multiple croppings per year (Gómez-Pompa 1973:88). The combination of rich 
soils, plentiful rainfall with short dry seasons, and a lack of frost allows for year-round 
cropping in some parts of the Sierra de los Tuxtlas, such as the large river valleys in the 
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western portion of the region (Killion 1990:195). The richness of these valley soils in the 
Western Tuxtlas Region was likely a strong draw for the region’s populations and pro-
vides some explanation for the high concentrations of settlements in these valleys. 
 
Figure 2.5. Soils and alluvium of the Sierra de los Tuxtlas. 
 
 
 Weather. The vast majority of the Sierra de los Tuxtlas is below 800 masl, Tierra 
Caliente, characterized by hot tropical temperatures (Sanders 1971:543; Soto 1976:73). 
Like the rest of Veracruz, the hottest month in the Tuxtlas is May while the coldest 
months are December and January (García 1970:10; Soto 1976:75). Despite this, the high 
elevations and rain-shadow effects in parts of the Tuxtlas result in greater climatic varia-
tion than the neighboring lowlands (García 1970:18-19; Soto 2004:196). Because of this, 
a number of climate sub-types (based on the Köeppen system) are present in the region. 
Most fall within Group A (Hot-Humid), of which Am (Hot Humid with Summer Rainfall 
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Regime, 5-10.2 Percent Winter Precipitation) is the most widely occurring (Coll de 
Hurtado 1970:25; García 1970:18-20). Aside from the peaks of San Martín and Santa 
Marta, the Tuxtlas are frost-free year round (Gómez-Pompa 1973:80). 
 The Tuxtlas experience heavy rains in the summer and early fall, with additional 
winter rainfall brought by Nortes, which are strong polar winds that pick up moisture 
from the Gulf of Mexico (García 1970:8; Soto 1976:81-82). Overall, the Sierra de los 
Tuxtlas is one of the rainiest regions in Mexico (Soto 2004:195). This designation masks 
significant internal variation, as annual precipitation within the Tuxtlas is affected by 
elevation, topography, and orientation to the coast (Andrle 1964:36-37). On the south-
west side of the Tuxtlas, a “rain shadow” effect results in annual precipitation of 1,200-
1,500 mm (García 1970:14). Rainfall exceeds 4000 mm on the northeast (coastal) side of 
the region due to substantial orographic precipitation (Andrle 1964:34). In addition to a 
general trend of increasing rainfall towards the coast, rainfall also varies significantly 
within short distances in the region. For example, the locations of the prehispanic centers 
of Matacapan and Totocapan receive 1,500-2,000 mm of annual precipitation while Teo-
tepec, 10 km northeast of Matacapan, receives 2,500-3,000 mm of annual precipitation 
(Soto 1976:80). 
 Hydrology. The hydrology of the Sierra de los Tuxtlas has had a significant 
impact on settlement location and interaction. The lakes and rivers of the Tuxtlas were 
beneficial to the region’s inhabitants for their resources and their potential for aquatic 
transportation (Santley 2007; VanDerwarker 2006). Numerous lakes and lagoons dot the 
Tuxtlas landscape, over 80 percent of which result from volcanic activity (Vásquez et al. 
2004:203). Prominent lakes include Encantada, Cocodrillo, Nixtamalapan and Catemaco, 
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which is one of the largest (90 km2) and most productive lakes in Mexico (Guevara 2011: 
222; Torres-Orozco and Pérez-Rojas 2002:213; Torres-Orozco et al. 1997:37). The Sierra 
de los Tuxtlas is also home to many rivers. Those in the western portion of the region 
feed into the Papaloapan River Basin and those in the eastern portion of the region feed 
into the Coatzacoalcos River Basin. Rivers descending from the north-northeastern 
(coastal) side of the Tuxtlas drain into the Gulf of Mexico (Vásquez et al. 2004:202) 
(Figure 2.6). The two most prominent rivers in the region are the Tepango and the 
Catemaco (also known as the “Rio Tuxtla” [Tamayo 1962:220], “Rio de San Andrés,” 
and “Rio Grande” [Gibson 1936:273]. These two rivers formed the Catemaco and 
Tepango river valleys, which functioned as transport corridors and population hubs in the 
past, and are home to large populations today. 
 
Figure 2.6. Hydrology of the Sierra de los Tuxtlas. 
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 Vegetation. The Tuxtlas region is noted for being exceptionally species-rich due 
to the variation in elevation and precipitation (Dirzo and García 1992:86). Deforestation 
associated with cattle ranching, agriculture, and urban growth has significantly reduced 
the extent of natural vegetation (Estrada et al. 1993:246, 1994:230; Guevara et al. 2004: 
88; Ibarra-Manríquez et al. 1997:364). Despite this, many native vegetation types are still 
represented within the Sierra de los Tuxtlas, including the northernmost extent of tropical 
rainforest in North America (Dirzo and Miranda 1991:26). Some of these types, like 
cloud forest, do not occur anywhere else in the south or south-central lowlands (Gómez-
Pompa 1973:119; Leopold 1950:513-514). 
 Nine natural vegetation types have been identified in the Tuxtlas, six of which 
were widespread within the Gulf Coast lowlands (Andrle 1964; Gómez-Pompa 1973). 
Tropical Rain Forest (also known as “High Evergreen Selva” [Gómez-Pompa 1973:106] 
or “Lowland Tropical High Evergreen Rain Forest” [Bongers et al. 1988:55]) commonly 
occurs in the Tuxtlas at 0-700 masl (Greller 1990:384). Swamp Forest, or “Low Ever-
green Inundated Selva,” occurs around lakes and low, poorly-drained areas (Andrle 1964: 
56; Castillo-Campos and Laborde 2004:235). Mangrove Forests and Coastal Dune Vege-
tation are found along the coast (Méndez-Alonzo et al. 2008; Moreno-Casasola 1988: 
794). Savanna and Palm Stands occur in lower elevations within the Tuxtlas rain shadow 
(Castillo-Campos and Laborde 2004:235), though their origin, natural or anthropogenic, 
is unclear (Gómez-Pompa 1973:126-132; Graham 1975:732). 
 Three vegetation types in the Tuxtlas do not occur in the adjacent lowlands. These 
are High Semi-Evergreen Montane Selva, Cloud Forest, and Low Evergreen Selva. High 
Semi-Evergreen Montane Selva occurs between 700 and 900 masl (Gómez-Pompa 1973: 
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114-115). Cloud Forest (or temperate rainforest), consisting of hardwood and pine-oak, is 
found above 900 masl (most commonly 1,000-1,200 masl) (Andrle 1964:64; Leopold 
1950:513-514). The sap of Liquidambar, a primary cloud forest component, was a com-
mon tribute item given to the Aztec Triple-Alliance empire by the Tochtepec province 
(Barlow 1949), which included the western Tuxtlas (Esquivias 2002; Venter 2012a). 
Some (Arnold et al. 1993:185-186; Santley 1994a:262) propose that liquidambar sap was 
also an important export item in the Classic period. Low Evergreen Selva contains trop-
ical and temperate species, exhibits stunted growth, and occurs above 1,500 masl 
(Alvarez del Castillo 1977:3). 
 Fauna. The Tuxtlas region is exceptionally rich in fauna, most prominently due to 
the high biological diversity of the region’s lowland tropical rainforest (Estrada et al. 
1994:230). Numerous terrestrial, aquatic, and avian species can be found in the different 
habitats associated with variation in elevation (Andrle 1964; García-Aguirre et al. 2010: 
251; Winker et al. 1992:716; Winker 1997:535). The lacustrine, brackish, and coastal 
environments possess a great diversity of aquatic species. Common fish include Topotes 
(Dorosoma petenense), Snapper (Lutjanus campechanus), and Mojarra (Cichlasoma 
fenestratum), which along with Tegogolos (Pomacea patula catemacencis), an aquatic 
snail, form major components of local fishing industries (Miller and Van Conner 1997; 
Rivera 1976). Other aquatic species include turtles, eels, shrimp, shellfish, and crocodiles 
(Torres-Orozco and Pérez-Rojas 2002:235-236). Terrestrial species include monkey, 
peccary, iguana, armadillo, deer, jaguar, rabbit, and coyote (Andrle 1964). Evidence for 
human consumption of many of these species have been found in archaeological con-
texts. Species identified at the Formative period sites of La Joya and Bezuapan include 
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fish (freshwater and saltwater), turtles, iguana, duck, falcon, armadillo, possum, rabbit, 
deer, and dog, among others (VanDerwarker 2006:125). Comprehensive paleobotanical 
and zooarchaeological studies are lacking for the Classic and Postclassic periods, but 
these studies of Formative period subsistence identify exploitation of a wide range of 
plant and animal species, a pattern that likely continued. 
 Conclusion. In general, though located within the hot-humid southern Gulf Coast 
lowlands, the much larger range of elevations within the Sierra de los Tuxtlas contributes 
to the region’s greater climatic variability and diversity of flora and fauna. The region 
was the only source for a number of resources (e.g., basalt and liquidambar) within the 
south-central and southern lowlands, which likely facilitated trade and interaction with 
neighboring areas. Specific aspects of the region had major effects on populations and 
settlement as well. The relatively flat, fertile valleys of the Catemaco and Tepango Rivers 
were preferred locations for settlement and functioned as transport corridors connecting 
the region with neighboring populations. Volcanic activity was an important factor in the 
prehistory of the region. Not only did it contribute to the exceptionally rich soils of the 
region, but it also caused the abandonment of portions of the region at different points in 
time, including the abandonment of the upper Catemaco River Valley that allowed for the 
subsequent establishment of Matacapan in the Early Classic period. The presence of high 
quality clays was beneficial to ancient potters, and the uneven distribution of clay out-
crops has helped sourcing studies focused on pottery distribution, such as the present one. 
I have provided various details about the region’s natural setting, and now present the 
cultural setting and the variety of archaeological work that has helped contribute to our 
knowledge of prehispanic settlement in the Sierra de los Tuxtlas. 
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History of Archaeological Fieldwork 
 
 
 To situate this work within Tuxtlas archaeology, I present a summary of the 
majority of studies concerning the prehistory of the Tuxtlas. These include multi-year 
archaeological projects and earlier published accounts of travel through the region. For 
the locations of sites mentioned in this section, see Figure 2.7. 
  Early archaeological work in the Tuxtlas was primarily descriptive, consisting of 
site visits and discussions of individual artifacts. One of the first published accounts of 
prehispanic material culture from the Tuxtlas region was Melgar’s (1869) description of 
an Olmec colossal head discovered a few years prior on the Hacienda Hueyapan within 
the site of Tres Zapotes. One of the first descriptions of prehispanic settlement occurred 
with German botanist Edmund Kerber’s (1882) publication of a map of the coastal site of 
Montepío. In the early 20th century, Eduard Seler and his wife, Caecelie Seler-Sachs, 
traveled through the Tuxtlas region. Seler-Sachs (1922) mentions visits to Tres Zapotes, 
Matacapan, and Matacanela, and is the first to suggest Matacapan’s potential role as a 
way station for travel between the Mexican Central Highlands and the Maya region. 
 Frans Blom and Oliver La Farge led an expedition through the Tuxtlas in 1925. 
They mention mounds at the coastal site of Montepío and at Tatocapan (Totocapan) near 
Santiago Tuxtla. They also observed large mounds at Matacapan, and made visits to the 
Lake Catemaco basin sites of Matacanela, Agaltepec, and Teotepec, in addition to the 
coastal site of Piedra Labrada (Blom and La Farge 1927). This appears to be the earliest 
mention of Teotepec. Blom and La Farge (1927:26) note that during their travel from 
Catemaco to a natural spring at Coyame, located along the lake’s eastern shore, they 
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identified a small mound with rough stone walls not far from the village of Teotepec, 
which is located on the edge of the site. 
 
Figure 2.7. Archaeological sites discussed in the “History of Archaeological 
Fieldwork” section. 
 
 
 More intensive archaeological research began in the 1930s. Juan Valenzuela, 
along with Karl Ruppert, spent two field seasons (1937 and 1938) visiting numerous 
archaeological sites in the Tuxtlas region. In 1937, Valenzuela and Ruppert excavated in 
Matacapan, Agaltepec, and Mata de Canela (Matacanela). One important part of this 
work was Valenzuela’s clearing of Mound 2 at Matacapan, which exposed its talud-
tablero architecture. Valenzuela (1945a, 1945b) was the first to make explicit mention of 
a Teotihuacan “presence” at Matacapan, based on its architecture and Teotihuacan-style 
material culture. In 1938, Valenzuela and Ruppert visited various sites near Santiago 
Tuxtla, within the Tepango River Valley. Excavations were undertaken in some of these 
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sites, including Tatocapan and Pollinapan (districts within the larger Totocapan site), as 
well as La Mechuda.  
 Archaeological work at Tres Zapotes was initiated in 1938 under the direction of 
Matthew Stirling. This work uncovered numerous stone sculptures, including Monument 
G, Stela A, Stela D, and the lower half of Stela C, the latter famous for its long count date 
of 32 B.C. (Stirling 1940, 1943, 1965). Marion Stirling’s work on Stela C’s long count 
date supported the assignment of the Olmec to the Formative period (Pool 2000a:138). 
This project also provided two ceramic chronologies for the site, one from stratigraphic 
excavation (Drucker 1943) and one from non-stratigraphic contexts (Weiant 1943). The 
construction of two chronologies contributed to some confusion (Drucker 1952; Weiant 
1952), but Stirling’s work at Tres Zapotes was still one of the first projects to develop a 
ceramic chronology within the immediate environs of the Tuxtlas. 
 Coe and Flannery visited a number of Tuxtlas sites in the early 1960s, including 
Matacanela and most likely Teotepec. In his discussion of the site of Matacanela (referred 
to as Mata de Canela) and its ballcourt, Coe (1965:683) mentions that a similar ballcourt 
was identified by himself and Kent Flannery in 1962 at Arroyo Agrio, a large site just 
north of Lake Catemaco. It is almost certain that the site referred to as Arroyo Agrio is 
what is now known as Teotepec. Teotepec’s location adjacent to a stream named “Arroyo 
Agrio,” the presence of multiple ballcourts, and the fact that Teotepec is the only large 
prehispanic settlement on the northern side of Lake Catemaco all suggest that this is the 
site mentioned by Coe. 
 From 1970 to 1972, Robert Squier and Francisco Beverido developed the 
“Proyecto Olmeca de Los Tuxtlas” with funds from the National Science Foundation. 
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This project did not conclude with much success, and few results from the project have 
been reported (Ortiz 1987:66). Ponciano Ortiz participated in this project and excavations 
that he completed at Tres Zapotes, El Picayo (Totocapan), and Matacapan formed the 
basis for his Master’s Thesis “La Cerámica de los Tuxtlas” (1975), establishing a ceramic 
chronology for the Tuxtlas region. This chronology has formed the basis for later chro-
nologies used by many projects within the region. 
 A recent increase in Tuxtlas archaeological research began with the Matacapan 
Archaeological Project (MAP) in 1982. Directed by Santley and Ortiz, this multi-year 
project set out to “define the character of the Teotihuacan presence postulated to have 
existed at the site and to obtain data on community socioeconomic structure and patterns 
of long-distance exchange” (Santley, Ortiz, and Pool 1987:41). An additional outcome of 
the MAP was the identification of evidence for intensive pottery production, particularly 
at the Matacapan-satellite community of Comoapan (Arnold et al. 1993; Santley et al. 
1989). Important dissertation work associated with this project included ethnoarchaeo-
logical studies of ceramic production (Arnold 1987) and agriculture (Killion 1987), and 
an archaeological study of ceramic production that included a chemical study of clay 
samples from the region (Pool 1990). 
 Archaeological work in the region continued into the 1990s with the Tuxtlas 
Regional Archaeological Survey (TRAS) in 1991 and 1992. Directed by Santley, Philip 
Arnold, and Ronald Kneebone, this survey covered an area of approximately 400 km2 in 
the west-central Tuxtlas, identifying 188 archaeological sites spanning the Early Form-
ative to Late Postclassic periods (Santley 1991; Santley and Arnold 1996). Following this 
project, Arnold directed research at the site of La Joya to gather more information about 
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Formative period occupation in the Tuxtlas (Arnold 1999, 2000; Arnold and McCormack 
2002). Christopher Pool excavated at Bezuapan in 1992 (augmenting previous work done 
under the Matacapan project) to study Late Formative-Classic period settlement structure 
(Pool 1997a; Pool and Britt 2000). Following this, Pool initiated new long-term research 
at Tres Zapotes with the Recorrido Arqueológico de Tres Zapotes (RATZ) (Pool 1997b, 
2008; Pool and Ohnersorgen 2003). Two important settlement surveys were also com-
pleted in the late 1990s. Thomas Killion and Javier Urcid co-directed the Hueyapan 
Archaeological Survey to study settlement variation across different ecozones spanning 
the southern slopes of the Tuxtlas to the adjacent river plains (Killion and Urcid 2001; 
Urcid and Killion 2008). Jorge Ceja (1997) recorded or re-recorded a total of 77 archaeo-
logical sites in the southern Tuxtlas area. 
 In 2002, Arnold and Marcie Venter (2004; Arnold 2007) mapped and collected 
materials from Agaltepec Island in Lake Catemaco to gather information on the poorly 
understood Postclassic period occupation of the region. Venter (2008; 2012b) continued 
this focus on the Postclassic period with excavation and surface collection of the Post-
classic site of Totogal for her dissertation research. Arnold went on to co-direct the 
Proyecto Arqueológico Teotepec with Amber VanDerwarker (Arnold and VanDerwarker 
2008, 2009) to acquire data about the Late Classic period. Wesley Stoner completed the 
Tepango Valley Archaeological Survey in 2007 and has conducted extensive chemical 
and petrographic study of Coarse Orange type 2811 pottery (the most common pottery 
type produced at the site of Comoapan) to reconstruct the distribution of this type during 
the Classic period (Stoner 2011, 2013; Stoner et al. 2008). Archaeological research in the 
Tuxtlas, especially during the last 30 years, has contributed to a more complete character-
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ization of regional settlement, economics, and political organization in the Sierra de los 
Tuxtlas spanning the Early Formative to Late Postclassic periods. 
 
 
Tuxtlas Culture-History 
 
 
 The following discussion of Tuxtlas culture-history is a brief period-by-period 
summary of the region. It focuses almost exclusively on the western portion of the 
Tuxtlas where virtually all Tuxtlas archaeological research has been conducted. This 
discussion spans the Archaic period to the Postclassic period (Table 2.1), highlighting 
general trends and relevant developments to provide adequate context for this study. 
Information presented here derives primarily from the following projects: the Matacapan 
Archaeological Project (MAP), the Tuxtlas Regional Archaeological Survey (TRAS), the 
Tepango Valley Archaeological Survey (TVAS), the Proyecto Arqueológico Teotepec 
(PAT), the La Joya Archaeological Project, the Proyecto Arqueológico de la Isla Agal-
tepec, and the Santiago Tuxtla Archaeological Project. There are some minor differences 
in date ranges for specific time periods between the TRAS and the TVAS. In these 
instances, I provide the ranges for both. 
 
Archaic Period 
 The earliest evidence for human occupation in the Sierra de los Tuxtlas comes 
from a sediment core from Laguna Pompal in the eastern Tuxtlas region. Pollen and 
charcoal data from this core indicate low levels of forest clearance and maize agriculture 
within the vicinity of the lake beginning around 4830 B.P. (cal. yr) (Goman and Byrne 
1998:84-85). Agricultural activity continued for 800 years followed by a period of forest 
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Year 
Tepango Valley 
Archaeological Survey 
Tuxtlas Regional 
Archaeological Survey 
A.D. 1500   
Late Postclassic Period 
Postclassic Period 
A.D. 1400 
A.D. 1300 
A.D. 1200 
Early Postclassic Period 
A.D. 1100 
A.D. 1000 
A.D. 900 
late Late Classic Period 
A.D. 800 
A.D. 700 Late Classic Period early Late Classic Period 
A.D. 600 
Middle Classic Period 
late Middle Classic Period 
A.D. 500 
early Middle Classic Period 
A.D. 400 
Early Classic Period Early Classic Period A.D. 300 
A.D 200 
Protoclassic Period 
Terminal Formative Period 
A.D. 100 
A.D. 0 
Late Formative Period 
100 B.C. 
Late Formative Period 
200 B.C. 
300 B.C. 
400 B.C. 
500 B.C. 
Middle Formative Period 
Middle Formative Period 
600 B.C. 
700 B.C. 
800 B.C. 
900 B.C. 
1000 B.C. 
Early Formative Period 
1100 B.C. 
Early Formative Period 
1200 B.C. 
1300 B.C. 
1400 B.C. 
1500 B.C  
Table 2.1. Chronology of the Sierra de los Tuxtlas. 
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regrowth beginning around 4000 B.P. (cal. yr.) (Goman and Byrne 1998:86). Aside from 
this study, no definitive archaeological evidence of Paleoindian or Archaic period occu-
pation in the Tuxtlas has been identified. 
 
Early Formative Period 
 The earliest archaeological evidence for occupation in the region dates to the 
Early Formative period (1400-1000 B.C.) (Arnold 2003; Santley 1991; Santley and 
Arnold 1996:228). The majority of Early Formative period settlement was concentrated 
into small hamlets in the upper Catemaco River Valley, with lesser settlement in the 
lower Catemaco River Valley and at Teotepec, along the northern edge of Lake Cate-
maco (Arnold and VanDerwarker 2009; Santley et al. 1997:181). Early Formative period 
Tuxtlas groups were likely seasonally mobile, relying primarily on hunting, collecting, 
and fishing for subsistence, with maize cultivation providing secondary subsistence 
(Arnold 1999, 2000, 2003; VanDerwarker 2006). This interpretation of Early Formative 
lifeways is derived from excavation at the site of La Joya, located in the upper Catemaco 
River Valley (Arnold and McCormack 2002). 
 
Middle Formative Period 
 In the Tepango River Valley, the earliest evidence for occupation dates to the 
Middle Formative period (1000/900-400 B.C.). A total of 48 settlements were identified 
for this period, the majority of them being hamlets, but with one large village located at 
Totocapan (Stoner 2011:305-306). Volcanic events at the end of the Early Formative 
period caused a significant settlement reorganization in the Catemaco River Valley, with 
settlement leaving the upper for the lower portion of the valley and, to a lesser extent, 
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upland sites (Reinhardt 1991:62; Santley and Arnold 1996:230). León (2016) recently 
identified substantial Middle Formative period occupation at the center of Chuniapan de 
Arriba in the lower Catemaco River Valley, a site which Santley and Arnold (1996:231) 
situate in the Terminal Formative period, suggesting development of a settlement hier-
archy earlier than previously identified. Teotepec exhibits occupational continuity, grow-
ing to become a large village (Santley and Arnold 1996:230; Arnold and VanDerwarker 
2009). Through the Early and Middle Formative periods, material culture links Tuxtlas 
occupants to wider stylistic trends associated with the Gulf Olmec. Arnold (1995: 195-
198) notes that Tuxtlas ceramics differ to some extent from contemporaneous Gulf 
Olmec assemblages, suggesting Tuxtlas styles were a regional variant within the larger 
southern Gulf Olmec heartland. Throughout this period, paleobotanical data indicate an 
increasing reliance on tree crops as well as maize cultivation near residences, suggesting 
a permanent shift to full-time sedentism (VanDerwarker and Riverón 2008:36). 
 
Late Formative Period 
 The Late Formative period (400 B.C.-A.D. 100) Catemaco River Valley exhibits 
minimal population growth from the Middle Formative period and no major population 
shifts (Santley et al. 1997:183). The Tepango River Valley exhibits general population 
stability in the Late Formative period (400 B.C.-A.D. 1) as well, although there is a slight 
increase in the percentage of sites located along the Tepango River and between the 
Tepango and Xoteapan Rivers (Stoner 2011:248). Despite this relative stability, settle-
ment hierarchies in the Catemaco and Tepango River Valleys became more complex, 
with the establishment of a center (Totocapan) in the Tepango River Valley and the 
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continued occupation of the center of Chuniapan de Arriba in the Catemaco River Valley 
(León 2016; Santley and Arnold 1996:231; Stoner 2011:311). Minor repopulation in the 
upper Catemaco River Valley has been identified at the sites of La Joya and Bezuapan 
(Arnold and Mc-Cormack 2002; Pool 1997a). Work at Teotepec indicates some popu-
lation loss, but no evidence of the catastrophic effects of volcanism indicated by thick 
deposits of ash identified in stratigraphic excavation at nearby Matacapan (Arnold and 
VanDerwarker 2009; Santley et al. 2000:143). 
 
Terminal Formative Period 
 The nomenclature applied to the span of A.D. 100 to A.D. 300 has created some 
confusion in Tuxtlas research. Disagreement over the timing of the end of the Formative 
period and the beginning of the Classic period is at the root of this issue. Differences in 
terminology can be seen between scholars and in the work of individual scholars over 
time. This time-span has been variably referred to as the “early Early Classic period” 
(Santley and Arnold 1996), the “Protoclassic period” (Arnold and Santley 2008:298; 
Stoner 2011), and the “Terminal Formative period” (Pool and Britt 2000; Santley 2007). 
Santley has used all three terms at different times to refer to the span of A.D. 100-300 
within the Catemaco River Valley. Stoner uses the term “Protoclassic period,” but 
extends the beginning of this period to A.D. 1. I consistently use the term “Terminal 
Formative period” to refer to the span of A.D. 100-300 in this study to avoid confusion. 
Though minor issues in comparing data from the Catemaco Valley and the Tepango 
River Valley are a possible outcome due to the difference in beginning date (A.D. 1 vs. 
A.D. 100), effects should be minimal. 
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 In the Terminal Formative period, both the Catemaco and Tepango River Valleys 
experienced an overall loss of population, but exhibit continuity in the larger settlements. 
The locus of population in the Catemaco River Valley remained in the lower portion 
(Santley and Arnold 1996:231) as volcanic activity initiated another abandonment of the 
upper Catemaco River Valley (Santley 2003; Santley et al. 2000). In the Tepango River 
Valley, Totocapan remained the dominant center, while other smaller centers and large 
villages suffered population loss (Stoner 2011:256). Teotepec exhibits continued occu-
pation during this period (Arnold and VanDerwarker 2009). Interpretations of regional 
settlement during the Terminal Formative period are somewhat problematic, as Stoner 
(2011:258) notes that ceramic assemblages are a blending of Formative and Classic 
styles, possibly resulting in the assignment of some settlement to either earlier or later 
occupations. Pool and Britt (2000:145) have even argued that occupation identified as 
Terminal Formative or early Early Classic, located in the lower Catemaco River Valley, 
and late Early Classic, located in the upper Catemaco River Valley, are actually contem-
poraneous populations using distinct subregional ceramic styles. 
 
Early Classic Period 
 The Early Classic period refers to the span from A.D. 300 to 450 (Figure 1.2). In 
publications where the prior time period is referred to as the early Early Classic period, 
this span is identified as the late Early Classic period (Santley and Arnold 1996). Since I 
use the term “Terminal Formative period” to refer to the previous time period, I follow 
standard protocol in applying the “Early Classic period” to this time span. 
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 The Tepango River Valley experienced a minor population drop during the Early 
Classic period. Totocapan appears to have been largely unaffected but there were fewer 
small centers (two in the Protoclassic to none in the Early Classic), villages (five in the 
Protoclassic to two in the Early Classic), and hamlets (Stoner 2011:263). In the Catemaco 
River Valley, there was an increase in population and the locus of population shifted 
from the lower to the upper valley (Santley and Arnold 1996:234). A prominent develop-
ment during this period was the founding of Matacapan by a group displaying strong 
connections to Teotihuacan, both in material culture and architectural styles (Ortiz and 
Santley 1998; Santley, Yarborough, and Hall 1987). Based on this material culture and 
architecture, Pool (1992) suggests that Matacapan was originally established as a Teoti-
huacan enclave. Recent data from the Proyecto Arqueológico Teotepec (Arnold and 
VanDerwarker 2008; 2009) suggest that Teotepec was a functioning center at this time. 
Stoner (2013) argues that each of the three western Tuxtlas subregions had an independ-
ent primate center and that this pattern would last through much of the Classic period. 
 
Middle Classic Period 
 The Middle Classic period is identified as the span between A.D. 450 and 650. 
Stoner (2011:271) treats this as one complete block of time (the Santiago B phase) in the 
Tepango Valley. In the area covered by the TRAS (the Catemaco River Valley, northern 
Lake Catemaco to the Gulf Coast), Santley and Arnold (1996:234-236) subdivide the 
period into the early Middle Classic period (A.D. 450-550) and the late Middle Classic 
period (A.D. 550-650). I follow Stoner in not subdividing the Middle Classic period for 
two reason: (1) Santley and Arnold note little change in regional settlement between 
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these two subdivisions, and (2) I uncertain of the ability to distinguish 100-year time 
spans in this region, especially when occupation phases at many of these sites are based 
on surface-collected material. 
 The Western Tuxtlas Region experienced a massive population increase during 
the Middle Classic period (Figure 1.3). Santley and Arnold (1996:234) estimate a popu-
lation increase of 3,200 percent for the TRAS area. Matacapan reached its maximum size 
during this time with an estimated population of approximately 35,000 inhabitants. Teo-
tepec was functioning as a major center (Arnold and VanDerwarker 2008, 2009), and 
Ranchoapan grew to be one of the larger sites in the Tuxtlas region (Santley 2004a). A 
number of other minor centers were located in both the upper and lower Catemaco River 
Valley as well as on Agaltepec Island and Tenagre Island (also referred to as “Tenaspi”) 
in Lake Catemaco (Santley and Arnold 1996:237). The first substantial occupation in the 
uplands north of Matacapan and along the corridor between Teotepec and the Gulf Coast 
also occurred during this period, and the coastal sites of La Barra, Montepío, and La Perla 
del Golfo likely served as ports during this time (Budar 2016; Santley 1991). 
Additionally, Teotihuacan-style material culture became widespread within the Catemaco 
River Valley, found at numerous sites in the area (Santley 2007:157-159). While I am 
uncertain about the precision of some of the specific population estimates, there was a 
substantial increase in population both at Matacapan and within the greater TRAS area 
based on quantities and distributions of temporally diagnostic pottery. 
 The Tepango River Valley exhibits a similar population explosion during the 
Middle Classic period, attaining the prehispanic maximum for this area. Totocapan also 
attained its maximum size during this time, and major secondary centers at Xiguipilincan, 
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in the southern Tepango River Valley, and Tilzapote, east of the Xoteapan River, reached 
substantial sizes as well (Stoner 2011:271). Numerous minor centers, villages, and ham-
lets were widespread throughout the valley, suggesting political unification under the 
control of Totocapan (Stoner 2012:345). During the Middle Classic period, the Western 
Tuxtlas Region (WTR) appears to have had the most differentiated settlement hierarchy 
of any prehispanic period. The political hierarchy of the Catemaco River Valley likely 
contained four levels (Santley 1994a), and the Totocapan River Valley likely had a simi-
lar level of political development (Stoner 2011). Teotepec’s situation is more difficult to 
determine, as its potential hinterland area has received much less archaeological attention 
than the other two study areas. Based on the spacing between major centers, lack of 
sharing of certain material culture traits among the different study areas, and Teotepec’s 
size and volume of monumental architecture, Stoner (2012:383) argues that Teotepec was 
likely a political equal to Matacapan and Totocapan. I agree with Stoner in this assess-
ment, although I acknowledge that future study in Teotepec’s probable hinterland will 
better address this issue. 
 
Late Classic Period 
 As with other periods in the Tuxtlas, there is some difference between Stoner 
(2011:282) and Santley and Arnold’s (1996:236-240) use of the term “Late Classic per-
iod.” Stoner uses the term to refer to the span of time between A.D. 650 and 800 in the 
Tepango River Valley, although he acknowledges the uncertainty of the A.D. 800 date 
for the transition into the Postclassic. Santley and Arnold subdivide the period into the 
early Late Classic period (A.D. 650-800) and the late Late Classic period (A.D. 800-
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1000). Therefore, Stoner’s Late Classic period is equal to Santley and Arnold’s early Late 
Classic period. I follow Santley and Arnold’s date ranges, as these were developed for the 
TRAS project area, in which Teotepec is located. This difference in ranges between the 
two areas should not cause issue with the current study, as Teotepec possesses minimal 
evidence of Late Classic occupation and the focus of this study is the Early Classic and 
Middle Classic periods. 
 Santley and Arnold (1996:236-240) identify significant population loss in the 
TRAS area during the early Late Classic period, a trend which continued into the late 
Late Classic period. A few small subregions were abandoned early in the period but 
overall settlement distribution did not change much into the early Late Classic period. 
Population decline continued into the late Late Classic period resulting in more dispersed 
settlement distribution. Matacapan lost close to half of its population in the first half of 
the period before it was largely abandoned in the latter half (Santley and Arnold 1996: 
237). Ranchoapan attained its largest size before abandonment at the end of the Classic, 
and possibly served briefly as the primate center of the Catemaco River Valley during 
Matacapan’s decline (Santley 1994a:248). Teotihuacan-style material culture, formerly 
widespread in the Catemaco Valley, became restricted to only a few sites in the first half 
of the Late Classic period before disappearing in the latter half (Santley 2007:163). Teo-
tepec also exhibited significantly less evidence of occupation in the Late Classic period in 
comparison to the Middle Classic (Arnold and VanDerwarker 2008, 2009). Santley and 
Arnold (1996) argue that the late Late Classic period landscape within the TRAS area 
was politically fragmented among multiple small polities. 
 84 
 Similar trends occurred in the Tepango River Valley during the Late Classic 
period. The overall distribution of settlement across the landscape did not change signif-
icantly, but moderate population loss occurred, especially at some of the area’s larger 
settlements. Additionally, population loss was greater in the northern half of the valley, 
where Totocapan is located, than in the southern half (Stoner 2011:357-358). A few large 
sites in the southern part of the valley, Tilzapote and Xiguipilincan, exhibited stability 
into the Late Classic period, and the southern valley site of Maxyapan was the only center 
to exhibit population growth during this period (Stoner 2011:360). Coupled with popu-
lation loss at Totocapan, this suggests that the formerly politically-unified Tepango River 
Valley had become fragmented into a number of small competing polities (Stoner 2012: 
392). Totocapan was largely abandoned by the end of the Late Classic period (ca. A.D. 
800) (Stoner 2012:383). 
 
Postclassic Period 
 The Postclassic period is defined differently between the TRAS and TVAS areas. 
Santley and Arnold (1996:240) identify the Postclassic period as A.D. 1000-1500 for the 
TRAS area. Stoner (2011:292) assigns the range of A.D. 800-1521 for the TVAS area, 
and subdivides the period into an Early Postclassic (A.D. 800-1250) and a Late Post-
classic period (A.D. 1250-1521). Again, I follow Santley and Arnold’s date range, with 
the one modification that the Postclassic period ends with the more commonly used date 
of A.D. 1521 instead of A.D. 1500.  
 This Postclassic period was a time of significant depopulation in the WTR. With-
in the TRAS area, only four Postclassic settlements, all small centers, were identified. 
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Three of these sites were located in the Lake Catemaco Basin, while only one site was 
identified in the entire Catemaco River Valley (Santley and Arnold 1996:241). The small 
sample size and lack of excavation disallowed any subdivisions of the Postclassic period 
by Santley and Arnold (1996), though subsequent work on Agaltepec Island (Arnold 
2007; Arnold and Venter 2004) did distinguish Early and Late Postclassic periods. 
 Like the neighboring Catemaco River Valley, the Tepango River Valley also 
experienced a significant population decline, though not as extreme. Settlement distri-
bution maps show one small center (Maxyapan in the Early Postclassic period and 
Totogal in the Late Postclassic period), a few villages, and numerous dispersed hamlets 
for each period (Stoner 2011:293-294). In the Late Postclassic period much of the Tuxtlas 
was incorporated into the Aztec Empire and formed part of the tributary province control-
led by Tochtepec (Esquivias 2002), where an Aztec garrison was stationed (Scholes and 
Warren 1965:781; Umberger 1996:159). Venter argues (2012b:58) that Totogal housed 
an imperial outpost of the Aztec empire and served as a regional center for the Toztlan 
district of the Tochtepec province. 
 It is unclear to what extent the depopulation of the Tuxtlas in the Postclassic 
period is real and to what extent it is a result of researchers’ relative inability to identify 
Postclassic period occupation. The low populations derived from archaeological evidence 
seem to contradict ethnohistoric observations of large indigenous populations in southern 
Veracruz, including a large center located at San Andrés Tuxtla (Killion and Urcid 2001: 
16; Stark 1978). Santley and Arnold (1996:240) suggest that the transition between the 
Late Classic period and the Early Postclassic period might be subtle in regard to pottery, 
and research on Agaltepec Island (Arnold 2007) identified some continuity in ceramic 
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types from the Classic period to the Postclassic period. Some ceramic types that were 
considered to be Classic period diagnostics were found in Postclassic period contexts on 
Agaltepec Island, suggesting that ceramic conservatism in the past was a likely cause for 
the under-identification of Postclassic period occupation in the region (Arnold and Venter 
2004). Conversely, three separate sediment cores, one from Lago Verde on San Martín 
Tuxtla, one from Lake Catemaco, and one from Laguna Pompal to the southeast of Lake 
Catemaco all indicate a cessation of maize agriculture and forest regrowth beginning 
around A.D. 700-800 (Byrne and Horn 1989; Goman and Byrne 1998; Lozano-García et 
al. 2010). Thus the population decline in the Postclassic Tuxtlas region appears to have 
been real, but the exact degree of depopulation is not well known. 
 
 
Tuxtlas Pottery 
 
 
 The basic Tuxtlas pottery typology was developed by Ortiz (1975) and expanded 
upon by the MAP (Ortiz and Santley 1988). The system employs a 3-level division of 
pottery into wares, types, and varieties, similar to the Type-Variety system (Gifford 1960; 
Smith et al. 1960; Rice 1987). In this typology, wares are determined by paste character-
istics and divided into types by stylistic and decorative traits. Varieties are sub-divisions 
of types based on suites of decorative characteristics. Subsequent projects at La Joya 
(Arnold and McCormack 2002), Bezuapan (Pool 1997a) and Tres Zapotes (Pool [ed.] 
2003) and the wider Tuxtlas region (Pool 1995; Pool and Britt 2000) have both altered 
and augmented the Tuxtlas ceramic typology. The MAP alone identified over 60 types, 
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the majority of which fall within four wares: Coarse Orange, Coarse Brown, Fine Orange, 
and Fine Grey (Pool 1995:38). 
 A number of different pottery types, varieties, and forms serve as useful indictors 
for specific time periods. The tecomate, a multi-functional restricted-orifice vessel, is 
associated with Formative period occupation, and specific decorative traits, such as 
rocker-stamping, can be assigned to particular divisions of the Formative (Arnold 1999, 
2003). Bayo Fino is a clear indicator of the Early Classic period. Additionally, Red on 
Fine Orange is considered a hallmark of the Middle Classic period (Pool 1995:38). Late 
Classic markers include Black-Slipped Fine Grey and Tuxtlas Polychrome (Ortiz and 
Santley 1988; Pool 1995:41). Postclassic diagnostics include imports such as Escolleras 
Chalk and Fondo-Sellado (Stoner 2011.292; Venter 2012a:59). 
 The ceramic transition from the Formative period to the Classic period in the 
upper Catemaco River Valley, especially at Matacapan, is rather well-defined and abrupt 
in the archaeological record due to two reasons. First, a volcanic eruption towards the end 
of the Formative period caused abandonment in the upper valley (Pool and Britt 
2000:157-158; Santley et al. 2000:151-152). Second, the reoccupation of the area by a 
Teotihuacan-affiliated population introduced new types and forms into the region (Pool 
1992). Pool and Britt (2000:157) refer to these as “sorting” mechanisms that resulted in 
the more dramatic ceramic changes seen in the archaeological record. However, the 
Formative-to-Classic period transition in the WTR, especially the Terminal Formative 
period, exhibits some mixing of ostensibly Formative and Classic period diagnostics 
(Ortiz 1975; Pool and Britt 2000). 
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 Teotepec’s ceramic transitions, especially the transition from the Formative per-
iod to the Classic period, are gradual in nature. First, Teotepec was not nearly as affected 
by volcanic activity as the upper Catemaco River Valley. Ash deposits were encountered 
at many excavations at Matacapan, as well as neighboring sites of Bezuapan and La Joya. 
These deposits often ranged from .5 to over 1 meter thick (Santley 2003:168-169). No 
ash deposits were identified in any of the excavations at Teotepec. The continuity of 
occupation and lack of an intrusive foreign population at Teotepec resulted in more dif-
fuse boundaries in the ceramic chronology. To separate Formative period contexts from 
Classic period contexts and differentiate between Early Classic and Middle Classic 
period contexts, I rely on a few important ceramic types and general ceramic trends. 
 Ceramics that aid in separating the Formative period from the Classic period 
include Sandy Fine Wares, Fine Buff, and a Coarse Brown variant (Soft Rastreado) 
(Ortiz and Santley 1988; Pool and Britt 2000). Sandy Fine Wares are similar to untemp-
ered fine wares but possess a very fine-grained quartz sand. This ware is found in Late 
Formative and Terminal Formative period contexts but is largely absent by the Classic 
period (Pool and Britt 2000). Fine Buff and Coarse Brown with Soft Rastreado are strong 
diagnostics of the Early Classic period specifically. At Matacapan, Fine Buff and Coarse 
Brown with Soft Rastreado constituted 30 percent and 36 percent of the Early Classic 
period assemblage but only 4 percent (Fine Buff) and 1 percent (Coarse Brown with Soft 
Rastreado) of the Middle Classic period assemblage (Pool and Britt 2000:149). Fine Buff 
and Coarse Brown with Soft Rastreado were also found throughout the WTR, albeit in 
apparently lower proportions during the Early Classic period (Stoner 2011:260). One 
additional diagnostic that I use to aid in the separation of the Formative period and the 
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Classic period is Coarse Orange type 2811. As previously mentioned, this type is prima-
rily associated with the Middle Classic period (Pool and Stoner 2008:414). As I am 
attempting to specifically analyze this type over the Early and Middle Classic periods, I 
do not treat it as a Middle Classic diagnostic in this study. I do treat Coarse Orange as a 
Classic period diagnostic in general. 
 General ceramic trends are also useful to distinguish periods of occupation in the 
Tuxtlas. Many types and wares were not restricted to one occupational period but relative 
proportions changed over time. Major changes in regional ceramics mark the Formative 
period to Classic period transition. Formative period ceramics were much more common-
ly fired in reducing atmospheres as exhibited by highly-polished black wares and differ-
entially fired pottery (Black-and-Tan) (Pool and Britt 2000; Ortiz and Santley 1988). This 
pottery became less common into the Late Formative and Terminal Formative periods as 
oxidized wares, especially fine ware pottery, began to replace them. 
 Pool and Britt (2000:155) argue that fine-paste pottery may have been a “prestige 
technology” in the later Formative period, and spread to all segments of society by the 
Classic period. Untempered fine wares appear in the Late Formative period but their 
proportion of assemblages increases substantially in the Classic period (Pool and Britt 
2000:149). The Middle Classic fine ware assemblage is dominated by Fine Orange 
(approximately 28 percent of Matacapan ceramic assemblage) with lesser proportions of 
Fine Grey (12 percent). Fine Grey pottery increased to 34 percent of the Matacapan 
assemblage in the Late Classic period, exceeding Fine Orange proportions (Pool 1995:39; 
Pool and Britt 2000:157). Many of these aforementioned diagnostics and general trends 
were crucial in identifying and separating Early Classic and Middle Classic period con-
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texts at Teotepec. Also, the lack of a shift from Fine Orange-dominant to Fine Grey-
dominant fine ware assemblages at Teotepec is one of the lines of evidence that refutes 
the TRAS conclusion that Teotepec had a substantial Late Classic period occupation. 
 
 
Matacapan, Totocapan, Teotepec, and Hinterlands 
 
 
 The current study focuses on interaction between the Matacapan polity and the 
neighboring polities headed by Totocapan and Teotepec. I treat these as three subregions 
within the WTR. Because of differences in settlement histories, material culture, and 
apparent access to goods, I provide a more detailed discussion of each subregion to prop-
erly contextualize this study. 
 
Matacapan and the Catemaco River Valley 
 Matacapan. Matacapan is located in the upper Catemaco River Valley, between 
the modern cities of San Andrés Tuxtla and Catemaco. The area is characterized by rela-
tively flat, extremely fertile arable land, some of the most agriculturally-productive in the 
WTR (Killion 1992:137; Santley and Arnold 1996:242). Matacapan is one of the largest 
archaeological sites in the Sierra de los Tuxtlas. The core of the site is dominated by a 
large complex of buildings covering 1.5 km2. This area contains 62 mounds, and includes 
the complex of four buildings originally referred to as the “Teotihuacan Barrio” (Figure 
2.8) and the main zone of public architecture immediately to the north of the Barrio 
(Figure 2.9) (Santley, Yarborough, and Hall 1987:96). This civic-ceremonial district is 
surrounded by 4.5 km2 of high-density occupation, referred to as the “residential zone” 
(Pool 1992:47; Santley, Ortiz, and Pool 1987:43). A 14 km2 area of suburban occupation 
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surrounds central Matacapan. Occupation density within this suburban zone varies sub-
stantially, indicating discontinuous occupation, and includes copious evidence of farming 
activity and ceramic production (Santley, Ortiz, and Pool 1987:43). Nine outlying sites, 
ranging from 5 to 19 hectares in area, are located within Matacapan’s suburban zone 
(Pool 1992:47). In total, the greater Matacapan occupation zone covers an area of approx-
imately 20 km2.  
 
Figure 2.8. Matacapan Mounds 1 (right) and 2 (left) (facing west). 
 
 
 Unique characteristics of Matacapan relate to the Teotihuacan “influence” that is 
manifest in both material culture and architecture. Teotihuacan-style material culture 
included locally-produced censers, candeleros, tripod vessels, and figurines (Ortiz and 
Santley 1998:385-386). Mound 2 incorporated talud-tablero architecture, and it is paired 
with Mound 1, of similar shape and size suspected to have been constructed in talud-
tablero style as well (Santley 2007). Mound 61, a multi-room structure with an interior 
patio, is argued to have been modeled on the apartment-compound architecture common 
at Teotihuacan (Santley, Ortiz, and Pool 1987:46). Specifically, Arnold and Santley 
(2008:300) argue that certain behaviors, such as burial practices, are very similar to those 
at Teotihuacan, and mention that the “architectural layout of Mound 61 is reminiscent of 
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the Tlajinga 33 ‘apartment suite’ discussed by Widmer and Storey (1993:91).” However, 
Daneels (2002:666) has questioned these Teotihuacan-associated interpretations of 
Mound 61. 
 
Figure 2.9. Mound 27 (“El Gallo”) in Central Matacapan (facing southeast). 
 
 
 Though originally thought to have been limited to the Teotihuacan Barrio, 
Teotihuacan-style material culture has been found throughout Matacapan in both public 
and private contexts (Ortiz and Santley 1998:379). By the Middle Classic period, this 
Teotihuacan-style material culture spread to a number of sites in the Catemaco River 
Valley, but was not adopted by inhabitants of the neighboring polities. Matacapan is also 
noted for evidence of craft production, including 41 identified ceramic production loci 
(Santley et al. 1989). Ceramic production evidence is found throughout the site and the 
suburban occupation zone, and production ranged from household-level to large-scale 
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specialized workshops and manufactories, the largest of which were located outside of 
central Matacapan (Arnold et al. 1993; Pool 1990; Santley 1994a:258). 
 Some Formative period occupation has been identified at Matacapan (Santley 
1992; Santley et al. 1997), but major occupation at the site dates to the Classic period, 
with a population maximum during the Middle Classic period (Santley and Arnold 1996: 
234). Following low-density occupation during the Early Formative period, the site lay 
largely unoccupied until the Early Classic period, when the area of occupation covered 
approximately 50 hectares (Santley and Arnold 1996:222; Santley, Ortiz, and Pool 1987: 
42). Middle Classic period population at Matacapan is estimated to have been 35,000, 
with the Matacapan core covering an area of approximately 700 hectares (Santley and 
Arnold 1996: 234). The early Late Classic population at the site is estimated to have 
dropped to 23,000 inhabitants and the area of occupation reduced to 463 hectares. Mata-
capan was largely abandoned by the late Late Classic period (Pool 1992:47; Santley and 
Arnold 1996:239). 
 Comoapan. One of the Matacapan satellite communities with substantial evidence 
for ceramic production is Comoapan (Arnold et al. 1993). Comoapan is located approx-
imately 1.5 kilometers south of central Matacapan along the confluence of the Bezuapan 
and Catemaco Rivers. The site covers an area of approximately 4 ha, within which 36 
updraft kilns and numerous waster sherd piles, dominated by Coarse Orange pottery, 
were located. Production evidence at Comoapan suggests the presence of large-scale 
specialized production of a narrow range of pottery forms and types, dominated by two 
Coarse Orange jar forms (Arnold et al. 1993:177; Santley, Ortiz, and Pool 1987:45). The 
large scale of pottery production coupled with the lack of material culture associated with 
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residential occupation has led to the argument that pottery production at Comoapan was 
organized as manufactories (Santley 1994a:258). The site dates primarily to the Middle 
Classic period. 
 The Catemaco River Valley. Matacapan, as one of the largest settlements in the 
Tuxtlas during the Classic period, likely controlled a sizable hinterland. Political bound-
ary modeling suggests that the Matacapan-headed polity extended down the Catemaco 
River Valley (Stoner 2012). Reflecting population trends at Matacapan, the Catemaco 
River Valley experienced a prehispanic population maximum during the Middle Classic 
period (Santley and Arnold 1996:235-237). During this time, Teotihuacan material spread 
to a number of sites in the valley, but is rarely found outside of it (Santley 2007:158-159). 
By this time, a four-level settlement hierarchy developed in the valley. The decidedly 
primate rank-size distribution of settlements within the Catemaco River Valley suggests 
that Matacapan dominated this hierarchy with strong vertical integration (Santley 1994a: 
261). 
 
Totocapan and the Tepango River Valley 
 Totocapan. The history of archaeological work at Totocapan is somewhat con-
fusing due to the use of multiple names for the site and its constituent mound groups. 
Subgroups within the larger site have often been identified as individual sites. As differ-
ent names are used in different publications, I provide a clarification of this situation. 
Valenzuela (1945b) mentions a visit to the Pollinapan mound group in Tatocapan, where 
he excavated a number of test pits. Coe mentions the sites of Tatocapan and Pollinapan. 
He identifies Tatocapan as consisting of approximately 60 mounds clustered into distinct 
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groups located 2 km north of Santiago Tuxtla. Pollinapan is discussed as a separate site in 
which three adoratories are located (Coe 1965:683). Ortiz (1975) excavated a few test 
pits at the site of El Picayo. Santley (1994a) also refers to the site of El Picayo in men-
tioning that its size and architectural volume possibly rival Matacapan. Stoner (2011:402-
403) uses the name “Totocapan” in reference to the entire settlement area, within which 
some of the previously mentioned “sites” are located. I follow Stoner’s use of the name 
“Totocapan.” 
 Totocapan is a large group of mounds located a few kilometers to the north of the 
modern city of Santiago Tuxtla. Stoner (2011:402-403) subdivides Totocapan into five 
districts based on mound concentrations. These five districts are El Picayo, Palo Blanco, 
Nancinapan, Pollinapan, and the Totocapan Core. The site includes 127 mounds, with the 
majority of mounds concentrated in the central and southeastern portion of the settlement. 
Architecture includes some of the largest identified mounds in the Sierra de los Tuxtlas 
(Figure 2.10) (Stoner 2012:384). Totocapan’s spatial extent and monumentality rivaled 
Matacapan (Santley 2007). The largest architecture and the densest concentration of 
architecture are located in the Totocapan core and include both mounds and natural hills 
that have been modified and terraced, such as the massive acropolis (Figure 2.11). Toto-
capan was autochthonous, evinced by Gulf Coast-style material culture and architecture. 
Totocapan has a variant of the Standard Plan Plaza Group (SPPG) (Stoner 2012:393), an 
architectural configuration common in the Cotaxtla (Daneels 2008) and Western Lower 
Papaloapan Basins (Stark 1999, 2003, 2008) west of the Tuxtlas. 
 The earliest evidence of occupation at Totocapan dates to the Middle Formative 
period, and the site was largely abandoned by the end of the Classic period (Stoner 2011). 
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Continuity of ceramic phases at Totocapan suggests continuous occupation over a span of 
approximately 1700 years (Stoner 2012:383). Overall, Totocapan was the largest site in 
the Tepango River Valley during its entire span of occupation (Stoner 2011). Totocapan 
achieved its maximum areal extent and population during the Middle Classic period, with 
a contiguous area of occupation covering 585 hectares (Stoner 2011:338). 
 
Figure 2.10. Large conical mound in the Totocapan Core (facing west). 
 
 
 The Tepango River Valley. The Tepango River Valley somewhat mirrors occu-
pation trends at Totocapan. The earliest evidence of occupation dates to the Middle 
Formative period (Stoner 2011:305). Regional populations gradually increased over the 
subsequent centuries until experiencing an apparent reduction during the Early Classic 
period (Stoner 2011:328). The Tepango River Valley experienced a massive increase in 
population and number of settlements during the Middle Classic period (Santiago B 
phase) (Stoner 2011:271). Some population loss and political balkanization characterize 
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the Late Classic period (Stoner 2011:357). The Postclassic period population is rather 
sparse, primarily scattered among small hamlets (Stoner 2011:367). An incursion of the 
Aztec Triple Alliance has been documented, specifically at the site of Totogal (Venter 
2012a, 2012b). 
 
Figure 2.11. Monumental architecture in the Totocapan Core, with the tree-covered 
Acropolis in the background (facing northwest). 
 
 
 It is likely that Totocapan’s political hinterland included the entirety of the 
Tepango River Valley during the Classic period (Stoner 2011:345). Totocapan is the only 
major center located within the valley during this period. Its overall size and architectural 
investment are substantially greater than any other site within the valley (Stoner 2012: 
383-384). Additionally, Stoner (2011) identifies a symbolic style set incorporating croco-
dilian imagery (the Cipactli cult) that was unique to, and widespread within the Tepango 
River Valley. The use of Cipactli imagery and the lack of adoption of Teotihuacan-style 
materials suggest cultural cohesion within the valley. Though political control is likely, 
architectural variation amongst secondary centers within the valley suggests that Toto-
capan lacked tight political control over its hinterland (Stoner 2012:393). 
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Teotepec, Lake Catemaco, and the Coastal Corridor 
 Teotepec. Teotepec is a large archaeological site located along the northern edge 
of Lake Catemaco, approximately 4 km northeast of the modern town of Catemaco. It is 
the largest archaeological site within the Lake Catemaco Basin and one of the few sites 
located along the shore of the lake. The main zone of occupation covers approximately 
80 hectares and contains over 100 identified mounds (Santley and Arnold 1996:236). 
Teotepec is unusual in the Tuxtlas in that it possesses the only known Long-Plaza Group 
(LPG), an architectural configuration that is common in areas to the south of the Tuxtlas 
(Borstein 2005; Symonds et al. 2002; Urcid and Killion 2008). Teotepec is also noted for 
its high density of mounds, contrasting with the dispersed architecture of other centers in 
the region (Santley 1991:17). Another uncommon feature of Teotepec architecture is the 
use of stone facing on a number of mounds. This is possibly due to the accessibility of 
basalt sources from recent lava flows (García-Aguirre et al. 2010:248), some of which are 
located within the site boundary. 
 The central zone of Teotepec consists of more than 20 mounds (Figure 2.12) 
arranged in a few groups (Arnold and VanDerwarker 2008:4). Teotepec is dominated by 
two plazas, the roughly north-south Long-Plaza Group and a roughly east-west Standard 
Plan Plaza Group. These two plazas share a 10m tall conical mound that serves as the 
northern boundary of the LPG and the western boundary of the SPPG (Figure 2.13). A 
smaller east-west mound pair abuts the eastern side of the SPPG and likely functioned as 
a ballcourt (Thompson et al. 2009:446). A possible “palace” complex is located on the 
main plaza’s western mound, consisting of a rectangular group of four mounds around a 
small interior courtyard, which transitions into a sunken plaza to the south. A large basalt 
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flow abuts the main plaza and shows modification through flattening and mound con-
struction on top. To the south of the main plaza and basalt flow lies a conical mound-
ballcourt complex with low long mounds extending to the south. An area to the west of 
the ball court-long mound area is more level relative to the rest of the site and has a 
dearth of surface artifacts. To the southeast of the main plaza area are a few low mounds. 
This is the only location within the project area wherein definitive domestic occupation 
was located, and excavation data suggest that this was an elite occupation area. 
 Teotepec exhibits an extremely long, continuous occupation spanning the Form-
ative and Classic periods. It possesses “the deepest and most continuous cultural history 
on the Catemaco Valley landscape” (Stoner 2012:383). An Archaic period (pre-1500 
B.C.) projectile point was located within architectural fill, but the first unequivocal evi-
dence of occupation dates to the Early Formative period (1500-900 B.C.). This evidence 
includes scarce examples of Limon-Incised pottery and a few Early Formative-style fig-
urine fragments (Arnold and VanDerwarker 2009:129). Additionally, four radiocarbon 
dates from excavated contexts, 3405±40 B.P. (AA89823; wood charcoal), 3064 ±39 B.P. 
(AA89824; wood charcoal), 3207±39 B.P. (AA89825; wood charcoal), and 3330±40 B.P. 
(BETA285068; wood charcoal), indicate occupation in the Early Formative period. A 
major phase of occupation dates to the Middle Formative period (900-400 B.C.). A high 
density of Middle Formative period materials was located to the northwest of the 
architectural core of the site, though Formative period materials were found in smaller 
amounts throughout much of Teotepec. Minor occupation evidence dates to the Late 
Formative and Terminal Formative periods. Teotepec’s population maximum is asso-
ciated with the Early Classic and Middle Classic periods, supported by ceramic diag- 
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Figure 2.12. The site of Teotepec, highlighting monumental architecture. 
 
 
nostics and 14C dates. Most of the site’s architecture likely dates to the first half of the 
Classic period as well. This differs from the initial identification of a population maxi-
mum during the Middle-Late Classic period (Santley and Arnold 1996). There is minimal 
evidence to suggest much of any Late Classic or Postclassic period occupation at the site. 
Common regional trends that characterize the transition from the Middle Classic to Late 
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Classic period in the Tuxtlas, such as a significant increase in Fine Grey pottery relative 
to Fine Orange pottery and a major reduction in Coarse Orange pottery and Pachuca 
obsidian, are not identified at Teotepec. 
 
Figure 2.13. Central conical mound in the Teotepec Core (facing west). 
 
 
 Lake Catemaco and the Coastal Corridor. Based on similar sizes of monumental 
architecture to Totocapan and Matacapan and its lack of adoption of “materialized ideo-
logy” (DeMarrais et al. 1996:17) such as Cipactli or Teotihuacan-style material culture, 
Stoner (2011) argues that Teotepec headed an independent polity during the Classic 
period. He (Stoner 2012:383) suggests that Teotepec control likely extended from Lake 
Catemaco to the north coast along the Gulf of Mexico via a transport corridor. Teotepec, 
unlike the centers of Matacapan and Totocapan, does not appear to have headed a well-
developed settlement hierarchy during the Classic period. Only 21 sites were located in 
the entire coastal corridor, though they were largely contemporary with Teotepec’s 
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Middle Classic period population maximum (Santley 1991:1). Vegetation in this area is 
primarily pasture, and it is likely that, due to decreased surface visibility, non-mounded 
sites were underrepresented relative to the agriculturally-exploited Catemaco River 
Valley (Santley 1991:2). Despite this, the relative lack of sites in the coastal corridor is 
likely real and due to the poor agricultural potential of this area, which is reflected in the 
low number of modern settlements in the area as well (Santley and Arnold (1996:242). 
 Conversely, Matacapan and Totocapan’s hinterland areas have been subjected to 
more complete archaeological survey than Teotepec’s potential hinterland area. Only the 
north shore of Lake Catemaco and adjacent islands have been surveyed. It is likely that 
Teotepec, as the largest identified site in the Lake Catemaco basin, had significant influ-
ence throughout the entire lake basin area, including sites on the islands of Tenagre and 
Agaltepec. I have observed mounded architecture at Las Margaritas, near the southeast 
shore of the lake, and mounded architecture still exists within the town of Catemaco. I 
have observed artifact concentrations along portions of the southern and western lake-
shore as well. Given current evidence, it appears that Teotepec possessed a smaller, less-
populated hinterland than the other two Classic period centers. Further archaeological 
work is required to assess this preliminary conclusion, and if true, to quantify the differ-
ence in hinterland sizes. 
 
 
The Classic Period Tuxtlas Region 
 
 
 This study focuses on the consumption of imports to infer regional interaction in 
the WTR during the Classic period. The establishment and subsequent growth of the 
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Teotihuacan-affiliated settlement of Matacapan had important ramifications for regional 
economic and social interaction (Santley 2007). As I focus on Matacapan imports, it is 
necessary to present information about craft production and exchange in the WTR during 
the Early Classic and Middle Classic periods, especially highlighting differences between 
the Matacapan polity and its neighbors. Details on the production and distribution of pot-
tery and lithic tools within the Tuxtlas provide the proper regional context within which 
to situate this study of intraregional interaction. 
 
The Economic Landscape of the Western Tuxtlas Region 
 Production. Household production and household industry (Peacock 1982; 
Sahlins 1972; van der Leeuw 1976) were the predominant forms of Mesoamerican craft 
production (Feinman and Nicholas 2000, 2007; Freter 2004; Masson 2002; Otis et al. 
1993; Pool 2009; Sullivan 2006; Stark 2007a, 2007b; West 2002). Most craft production 
in the WTR can be characterized as small-scale and undertaken at the household level. 
Many Tuxtlas sites possess evidence for household-level pottery production (Arnold and 
VanDerwarker 2009; Pool and Santley 1992; Stoner 2011). Evidence of Zaragoza-
Oyameles obsidian blade production is also found at many sites throughout the WTR 
(Barrett 2003; Stoner 2011).  
 Outliers to small-scale production can be found in the Catemaco River Valley 
during the Classic period. A number of large-scale pottery production loci have been 
identified within the greater Matacapan area, such as Area 199, Caleria, and Comoapan 
(Pool 1990). These locations produced a narrower range of pottery forms and types than 
areas of household production but with significantly greater output (Santley et al. 1989). 
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At Comoapan, the largest production locus in the Tuxtlas region, 36 updraft kilns and 
numerous waster dumps have been located. These kilns and waster dumps appear to 
cluster into individual production units (Arnold et al. 1993:177). The primary output of 
Comoapan was Coarse Orange jars (forms 23 and 38), Coarse Brown jars (form 75), and 
Fine Orange wares (mainly flat-bottomed dishes), with Coarse Orange jars constituting 
more than 50 percent of production (Arnold et al. 1993; Pool 1997c). 
 All obsidian found in the Tuxtlas was imported primarily from sources in the 
eastern Central Highlands (Santley et al. 2001). During the Classic period, obsidian from 
the Zaragoza-Oyameles source made up the overwhelming majority of Tuxtlas obsidian 
and was mainly imported as macrocores and polyhedral cores (Santley and Arnold 2005; 
Santley and Barrett 2002:96). This necessitated some final core preparation and subse-
quent blade removal within the WTR to produce prismatic blades. Elevated levels of 
Zaragoza-Oyameles obsidian blade production in the Matacapan polity were identified at 
Matacapan and Ranchoapan (Barrett 2003; Santley 2004a). While this production is not 
characterized as workshop production it is still substantially greater than blade production 
evidence from any other sites in the region (Santley and Arnold 1996). Stoner (2011) 
identified moderate production of Zaragoza-Oyameles blades in the southern part of the 
Tepango Valley but characterizes production as more decentralized than the Catemaco 
River Valley. Zaragoza-Oyameles artifact proportions from Teotepec’s epicenter, derived 
from collections made during regional survey, also suggested low production levels 
(Barrett 2003). 
 Distribution. Fine ware and Coarse Orange vessels were produced with kaolin 
clays from the Concepción formation (Pool and Stoner 2008). Due to differential erosion 
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across the region, different portions of this formation have been exposed (Pool 1990). 
Chemical sampling of different clay sources has shown that pottery produced by these 
clays can be sourced effectively to general production areas within the region (Pool and 
Santley 1992; Stoner et al. 2008). 
 Instrumental neutron activation analysis (INAA) of Coarse Orange pottery sam-
ples taken from surface collections at 40 Tuxtlas sites identified widespread distribution 
of Matacapan-produced (CO1) jars (which include those produced at Comoapan) (Stoner 
2011; Stoner et al. 2008). These comprised the majority of sampled sherds from most 
settlements, including the Tepango River Valley. At Teotepec, 44 percent (8 of 18) of 
sampled Coarse Orange sherds were sourced to the Matacapan area as well (Stoner and 
Glascock 2011; Stoner et al. 2008). Its presence at small Tepango settlements suggests 
that access to Comoapan-produced Coarse Orange was not restricted to major centers and 
was transported across political boundaries with relative ease (Stoner 2013). A chemical 
analysis of 46 Fine Orange and Fine Grey sherds from four settlements, including the 
three WTR primate centers, did not indicate any interpolity exchange of these vessels 
(Pool and Santley 1992). None of these samples were taken from Comoapan, though. 
 Coarse Brown (type 2701) jars were common in the WTR, as they were produced 
both at Comoapan (Arnold et al. 1993) and throughout the region. The distribution of the 
Comoapan variant is not known, as these jars were made with alluvial quaternary clays 
not conducive to chemical characterizations such as INAA (Pool 1990). The production 
of Coarse Brown jars at Comoapan is suggestive of a regional distribution similar to that 
of Coarse Orange jars. However, household-level pottery production of all pottery types 
(including Coarse Orange and Coarse Brown) occurs in settlements throughout the three 
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Tuxtlas polities (Santley et al. 1989; Santley and Arnold 1996; Stoner 2011), indicating 
some economic independence. 
 Initial importation of obsidian from the highland Pachuca source and increased 
importation of Zaragoza-Oyameles obsidian occurred during the Classic period (Santley 
and Barrett 2002). Zaragoza-Oyameles obsidian is found throughout the WTR, and pro-
duction evidence is found at sites of all sizes (Barrett 2003:100-103; Stoner 2011:473). 
Pachuca obsidian was imported as prismatic blades and its distribution was associated 
primarily with Teotihuacan-style material culture and elite contexts (Barrett 2003). With-
in the WTR, it is much more common in the Catemaco River Valley than the Tepango 
River Valley, and consumption levels are highest during the Middle Classic period 
(Santley 2007:147; Stoner 2011:472). Teotepec is an outlier to the correlation between 
Pachuca obsidian distribution and Teotihuacan-style material culture, with higher 
proportions of Pachuca obsidian but no Teotihuacan-style ceramics or architecture. 
 
 
Concluding Remarks 
 
 
 In this chapter I have provided detailed information on the WTR, the setting 
wherein this study is situated. I present a relatively detailed discussion of the natural 
setting and culture-history in addition to elaborating upon the Classic period political and 
economic landscape of the WTR. In doing so I want to present a detailed picture of the 
region within which this study is situated. The different developmental trajectories of the 
three subregions, some autochthonous and some with major “foreign” influences, play a 
particularly important role in this study.  
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 Though the exact nature of Teotihuacan-Matacapan relations is not known, the 
introduction and subsequent spread of Teotihuacan-style material culture in the Catemaco 
River Valley indicate the maintenance and adoption of a Central Highland identity. The 
continued importation of Pachuca obsidian through the end of the Middle Classic period 
suggests some form of sustained contact between Matacapan and Central Highland popu-
lations. I view Matacapan and its Teotihuacan connections as a particularly intensive 
form of Teotihuacan influence outside of the Central Highlands. As Matacapan is asso-
ciated with certain changes in production and distribution within the region, previously 
identified interaction between Matacapan and its neighbors and other potential forms of 
interaction that I assess in this research can thus be viewed as local interaction linked to 
larger interregional contact. In this way, developing distribution networks centered at 
Matacapan linked both Teotepec and Tepango to their new neighbors. In doing so, the 
indigenous populations were incorporated into a larger pan-regional interaction sphere 
through Matacapan, albeit indirectly. 
 I will now discuss the projects from which the data are derived. Most data come 
from artifact analyses that I completed for this study. These artifacts are from multiple 
projects incorporating different sampling strategies. It is necessary to discuss the details 
of these projects and the availability of collections and published data to situate this study 
and acknowledge limitations of comparability among the different datasets. 
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CHAPTER 3 
DATA SOURCES 
PROJECTS, FIELD METHODS, AND SAMPLING 
 
 
 This chapter provides information about the projects associated with the three 
Western Tuxtlas Region (WTR) research areas on which this study focuses. I examined 
artifacts from three projects. I also use published data from these three projects and from 
one additional project for comparative purposes. I provide background information on 
each project, including project goals, sampling strategies, fieldwork, and the nature of the 
data. These projects encompass survey, systematic surface collection, and excavation, 
and employed sampling strategies that were somewhat varied. Consequently, some data-
sets are more conducive to statistical analysis than others. In some cases, primary data 
(i.e., artifact counts and weights) were not available, so in-depth comparison of certain 
artifact types between subregions was not feasible. Since Teotepec contributes the over-
whelming majority of data to this project (lithics and ceramics from both surface and 
excavation contexts), I provide a more detailed discussion of the Proyecto Arqueológico 
Teotepec to present the sampling strategies and artifact contexts. 
 The three study areas, or subregions, are the Catemaco River Valley, Tepango 
River Valley, and Lake Catemaco-Gulf Coast corridor, argued to have been the locations 
of three independent polities during the Classic period (Stoner 2012) (Figure 1.1). I chose 
these subregions for several reasons. These subregions represent indigenous (Tepango 
River Valley and Gulf Coast Corridor) and intrusive (Catemaco River Valley) Classic 
period occupation. Previous research in the Tuxtlas identified some changes in produc-
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tion and distribution during this time, which laid the groundwork for further investigation 
of Classic period interaction in the WTR. Specifically, Stoner’s (2011, 2013) work on 
Coarse Orange distribution strongly influenced the formulation of this project to both 
continue a focus on Coarse Orange consumption and expand the study to consider other 
potential imports. Access to project collections for this study was also important. Without 
permission to analyze and export samples, this project would not have been possible. The 
political-economic character of the WTR and the availability of collections for further 
study rendered the region an ideal area to characterize peripheral incorporation into a 
Teotihuacan-centered world system through the study of interpolity interaction. 
 
 
Matacapan and the Catemaco River Valley 
 
 
The Matacapan Archaeological Project  
 The Matacapan Archaeological Project (MAP), directed by Santley and Ortiz, was 
initiated in 1982 to explore the Teotihuacan “presence” at the site of Matacapan (Arnold 
and Santley 2008:296). It was hypothesized that Matacapan played an important role in a 
long-distance exchange system dominated by Teotihuacan (Santley et al. 1984:8). This 
project was developed to (1) define the character of Teotihuacan presence at Matacapan, 
(2) obtain data on community socioeconomic structure, and (3) obtain data on patterns of 
long-distance exchange (Santley, Ortiz, and Pool 1987:41). 
 Fieldwork by MAP was multi-staged, and included an extensive survey, system-
atic surface collection, block sampling, and stratigraphic excavations (Santley, Ortiz, and 
Pool 1987:41-42). In total, six seasons of excavation were completed, and, with the sub-
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sequent regional survey, seven seasons of multi-stage surface survey were completed 
(Santley 1994a:243). Within Matacapan and its environs an area of over 20 km2 was 
surveyed, over 6,500 3 m x 3 m surface collections were made (at 13 m intervals with 50-
100 m lateral spacing, with vegetation removal), and 100 3 m x 3 m stratigraphic excava-
tions were completed (Pool and Ohnersorgen 2003:8; Santley et al. 1984:10; Santley, 
Ortiz, and Pool 1987:41-42). Many units were placed in contiguous blocks, such as on 
Mound 61 (Ortiz and Santley 1998:379). The sampling fraction for the entire 20 km2 area 
subjected to systematic surface collection was .25 percent (Santley 2007:6). Aside from 
Matacapan proper, excavations were also placed at the Matacapan satellite communities 
of Bezuapan, Caleria, Comoapan, and La Joya (Santley 2007:6-7). 
 
The Tuxtlas Regional Archaeological Survey 
 Following the MAP, the Tuxtlas Regional Archaeological Survey (TRAS) (Figure 
3.1), under the direction of Santley, Arnold, and Kneebone, was undertaken to situate 
Matacapan within the larger Tuxtlas region (Arnold and Santley 2008:297). The guiding 
hypothesis was that Matacapan dominated a dendritic political economy within the Sierra 
de los Tuxtlas (Santley 1994a:243). Two seasons of survey, one of extensive regional 
survey and one of intensive site-based surveys, were completed (Santley 1991:1; Santley 
and Arnold 1996).  
 The extensive survey covered 396 km2. It focused on two areas, a corridor along 
the Catemaco River (Rio Catemaco transect) from Matacapan to Juan Jacobo Torres 
(approximately 14 km downriver), and a corridor between Matacapan and the Gulf of 
Mexico (the Matacapan-Monte Pio transect, which included Teotepec). Additional up- 
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Figure 3.1. Location of the Tepango Valley Archaeological Survey (TVAS) and the 
Tuxtlas Regional Archaeological Survey (TRAS) within the Sierra de los Tuxtlas. 
 
 
land areas to the north of Matacapan were also surveyed (Santley 1991:1). The survey 
recorded 188 sites with 547 occupation stages spanning the Early Formative to Post-
classic periods by transect walking and surface collections (Santley 1991). In 1992, 19 
sites identified in the previous year (including Teotepec) were subjected to more inten-
sive resurvey which utilized the same systematic collection strategies employed by the 
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MAP. More than 12,100 controlled collections were obtained from the intensive survey, 
with sampling fractions ranging from 1.5-2.5 percent (Santley 2007:7; Santley and 
Arnold 1996:228). 
 
Datasets 
 Data from the MAP derive from published material, dissertation theses, and anal-
yses that I completed. Data from the TRAS derive from publications and dissertation 
theses. Collections are no longer available due to INAH reburial. Obsidian data are of 
particular importance in comparing importation patterns and production behavior among 
Teotepec, Matacapan, and other Catemaco River Valley sites. Detailed primary data from 
laboratory analysis from these projects are limited, but summary tables of proportions of 
production debitage and phase-by-phase importation patterns (separated by source) are 
taken from Barrett (2003), Santley (1989, 2004a, 2007), Santley and Arnold (2005), and 
others. These data help compare lithic production and obsidian importation at Teotepec. 
 Comprehensive analysis of Coarse Orange and Coarse Brown pottery production 
throughout the Matacapan site is provided by Pool (1990), as well as articles by Santley, 
Arnold, and others (Arnold et al. 1993; Santley et al. 1989). These sources provide data 
on production at the Matacapan-satellite community of Comoapan, including percentages 
of different forms. Pool’s (1990) analyses of these pottery types are important in charac-
terizing specific attributes of the Comoapan-produced versions. These include modal 
analysis of Coarse Brown and percentages of different decorative traits for each type by 
major production locations at Matacapan. 
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Sampling 
 Materials from the MAP were originally transported to the historic Spanish fort of 
San Juan de Ulúa, in the city of Veracruz, for storage. Within the last ten years or so, the 
vast majority of this collection was removed and reinterred. A small portion of MAP 
materials remains. This includes a number of bags containing pottery from Comoapan, 
primarily from Unit 62. I analyzed a portion of the Coarse Orange pottery (160 sherds) 
and all available Coarse Brown pottery (40 sherds) from these bags. I recorded attribute 
data (presented in Chapter 5) to aid in the identification of Comoapan-produced pottery 
in the Teotepec and Tepango collections. I chose the Coarse Orange sherds to capture the 
range of trait variation within the type at Comoapan. Rim sherds were disproportionately 
selected to record additional attributes, such as rim and lip angles, form, lip thickness, 
and aperture diameter. I also completed petrographic thin-section analysis for the Coarse 
Brown sample.  
 
 
Totocapan and the Tepango River Valley 
 
 
The Tepango Valley Archaeological Survey 
 The Tepango Valley Archaeological Survey (TVAS), directed by Stoner, was 
conducted in 2007 to acquire data about regional prehispanic settlement in the Tepango 
River Valley and along the Xoteapan River, a tributary to the Tepango. The identification 
of strong Teotihuacan influence in the Catemaco River Valley (Santley 2007), coupled 
with little identification of Teotihuacan connections in the Tepango River Valley (Ortiz 
1975), suggested substantially different developmental trajectories between the two 
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valleys during the Classic period. The goal of the TVAS was to produce political, eco-
nomic, and social comparisons between settlement systems of the two valleys (Stoner 
2011:18). Additionally, Stoner completed a study of Coarse Orange pottery to identify 
and characterize its importation from the Matacapan polity and its distribution within the 
Tepango River Valley. 
 The TVAS covered a contiguous area of 120 km2 by pedestrian survey (Stoner 
2011:18). This consisted of transect spacing at 50 m intervals to locate sites and the use 
of shallow shovel tests to locate material and define site boundaries (Stoner 2011:175-
177). Additionally, a minimum of one general collection and one 3 m x 3 m control 
collection square were made. A total of 601 surface collections and thousands of shovel 
tests were taken from a total of 176 archaeological sites (Stoner 2011:179-182). 
 
Datasets 
 Pottery data from the Tepango Valley Archaeological Survey were made avail-
able by Dr. Wesley Stoner. These data consisted of type counts, cumulative weights, and 
vessel forms for all collected pottery, organized by individual collection bags. I noted 
temporal diagnostics for each bag to determine the percentage of each occupation phase 
represented by each bag, and focused on collections that were dominated by Early Classic 
and/or Middle Classic diagnostics. Stoner’s dissertation (2011) provides additional 
information on site locations to monitor spatial differences in distribution. These data 
aided in narrowing the potential sample size down for subsequent attribute analysis by 
restricting the sampled collections to the Early Classic and Middle Classic periods while 
including samples from different parts of the Tepango River Valley. 
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Sampling 
 I completed an attribute analysis (presented in Chapter 5) of identified Coarse 
Orange pottery from collections exhibiting primarily Early Classic and Middle Classic 
period diagnostics. Although the Matacapan-produced variant (CO1, which includes 
Comoapan) of Coarse Orange is primarily associated with the Middle Classic period 
(Stoner 2011), I did not treat it as a temporal diagnostic as it was the focus of study. 
Coarse Brown pottery analysis was generally limited to rim, neck, and shoulder sherds 
identified as jars, including potential Matacapan form 75 (Arnold et al. 1993:181).  
 I restricted selection of sherds for chemical and mineralogical analyses to collec-
tions attributed to primarily the Early Classic or Middle Classic periods. I selected a total 
of 150 Coarse Orange sherds for instrumental neutron activation analysis (INAA). Selec-
tion was not random because I wanted to capture potential variation within this type. As 
the goal in using INAA analysis was to expand the results to the attribute analysis, I 
wanted to be able to determine the range of variation within Matacapan-produced Coarse 
Orange. I also included a few sherds that had been identified as Matacapan-produced 
Coarse Orange by the TVAS analysis which were identified as pertaining to another type. 
I was concerned that a truly random sample would not capture potential variation. Coarse 
Brown selection for petrography was not random, as a strong preference for Coarse 
Brown form 75 rim sherds was maintained. As the main goal of Coarse Brown analysis 
was the identification of imports from large-scale production in the Matacapan polity 
(primarily from Comoapan), I restricted samples to the form produced at Comoapan. I 
selected 80 Coarse Brown sherds for petrographic analysis. 
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Teotepec, Lake Catemaco, and the Coastal Corridor 
 
 
The Proyecto Arqueológico Teotepec 
 The Proyecto Arqueológico Teotepec (PAT), directed by Arnold and VanDer-
warker, conducted field seasons in the years 2007 and 2008. Initial research questions 
were constructed based on the previous identification of a strong Late Classic period 
(A.D. 650-900/1000) presence at the site by the TRAS (Santley and Arnold 1996) and the 
identification of a Long-Plaza Group (LPG), which suggested connections to regions to 
the south of the Tuxtlas (Urcid and Killion 2008). Initial work by the TRAS in 1991 and 
1992 (survey and 23 surface collection units) identified two population maxima, one 
during the Middle Formative period and one during the Middle-Late Classic period 
(Santley 1991, 1994a:255). The PAT was therefore focused on gathering data to address 
alternative models of transitions during the poorly understood Late Classic period within 
the southern Gulf Coast lowlands and to evaluate evidence for interaction with adjacent 
lowland groups. 
 PAT field work consisted of four parts: Systematic surface collection, remote 
sensing, mapping, and stratigraphic excavation. Systematic surface collection (Figure 
3.2) followed established protocols for the region, including the use of transects (20 m 
spacing), with collections of uniform dimensions (2 m x 2 m) and orientation placed at 
regular intervals (10 m) along these transects (Arnold and VanDerwarker 2008:17). The 
sod layer was removed (not exceeding 5 cm in depth) in each collection square. This 
surface collection method is commonly employed in many projects in Veracruz (Arnold 
and McCormack 2002; Ossa 2011; Pool 1997b; Pool [ed.] 2003; Santley, Ortiz, and Pool 
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Figure 3.2. Proyecto Arqueológico Teotepec (PAT) surface collections. 
 
1987). A total of 1068 surface collections was made, a coverage of 1.41 percent. A total 
of 33,528 artifacts was collected, with an average of 31.6 artifacts per collection (303 
maximum, 0 minimum). Ceramics comprised over 95 percent of the total artifacts col-
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lected, with obsidian comprising 4.25 percent. Burned clay/daub and groundstone formed 
the remainder of artifacts. 
 Geophysical survey was completed at Teotepec to detect soil anomalies which 
were possibly a result of human disturbance. This survey consisted of two methods: 
Resistance Survey and Ground Penetrating Radar (GPR) (Thompson et al. 2009:442). 
One hundred 20 m x 20 m mostly contiguous collection units were surveyed via Resist-
ance Meter (Thompson et al. 2009:442). Four GPR collection units (20 m x 40 m) were 
completed at Teotepec (Thompson et al. 2009:443). Teotepec was mapped using a Total 
Station Theodolite. 
 A total of 13 2 m x 2 m excavation units (average depth: 2.58 m) were completed 
at Teotepec (Figure 3.3). Excavations were primarily concentrated in the eastern half of 
the site, where the Standard Plan Plaza Group, majority of monumental architecture, and 
most accessible areas were located (Arnold and VanDerwarker 2009:27). All units were 
excavated in 10 cm levels, except when features or soil changes were identified. All 
excavated sediment was dry-screened using ¼” mesh. 
 The four excavation units which are a principal focus of this study are located in 
the southeastern portion of the PAT project area. This was designated “Area 4” by PAT, 
one of the five excavation areas in the project. Most other PAT excavations were placed 
within close proximity to monumental architecture (e.g., adjacent to a ballcourt, within 
the main plaza) so Area 4 provided the best chance to encounter domestic contexts. This 
area was identified as the most likely habitation area by PAT surface collection due to the 
presence of a few low mounds and the elevated levels of artifacts, and specifically deco-
rated wares. All units in Area 4 were placed in close proximity to mounds.  
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Figure 3.3. Proyecto Arqueológico Teotepec (PAT) excavation locations. 
 
 
 As stated previously, Teotepec ceramic transitions, especially the Formative 
period to Classic period transition, are much more gradual than the transitions identified 
in excavations at Matacapan. Because of this, there is no distinct separation between 
Formative period and Classic period deposits such as those separated by ash deposits in 
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the Catemaco River Valley. Transitions seen in excavations at Teotepec are sometimes 
drawn out over a few excavation levels, necessitating the sometimes arbitrary assignment 
of these transitional levels to one occupational period. As the current study focuses on the 
Early Classic and Middle Classic periods, it is necessary to identify the boundaries of 
these periods within excavated contexts to facilitate comparison of both obsidian and 
pottery consumption. Aside from the few transitional levels, most excavation levels were 
assigned confidently to the Early Classic, Middle Classic, or Formative period. I will now 
present short descriptions of the four excavation units featured in this study. 
 
Excavation Units Used in This Study 
 Unit -85N 112E. This unit was placed to the northeast of Mound 22. It was 
excavated to a depth of 3.3 meters below datum (Figure 3.4). Occupation identified in 
this unit spans the Middle Formative to Middle Classic periods, with the majority of 
excavation levels associated with Terminal Formative to Early Classic period occupation. 
Four features were identified in this unit. Three features consisted of rock alignments and 
soil discolorations from Levels 9-12 while the fourth feature, Feature 4, was identified as 
a likely bell- shaped trash pit extending from Level 21 to Level 28. One carbon sample 
taken from Level 26 (Feature 4) returned a date of 1827±37 B.P. (AA89826; wood char-
coal). The first five excavation levels were associated with Middle Classic period occu-
pation, with Levels 6-7 transitional between the Middle Classic and Early Classic period. 
Early Classic period deposits occur in Levels 8-10 and extend to the Level 12A subarea. 
Subsequent levels exhibit substantial increases in black wares, differentially-fired ware, 
and copious amounts of Sandy Fine Ware. 
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Figure 3.4. East and South profile of Unit -85N 112E (from Arnold and 
VanDerwarker 2009). 
 
 
 Unit -155N 60E. This unit was placed in between two mounds, with Mound 22 to 
the north and Mound 20 to the south. This unit was excavated to a depth of 1.6 meters 
below datum and was one of the shallower deposits in the PAT, hitting culturally sterile 
levels at 1.3 meters below datum (Figure 3.5). A feature consisting of a rock surface was 
encountered within levels 3-5 and was interpreted as part of a heavily-eroded domestic 
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mound. The majority of this unit dates to the Middle Classic period (Levels 1-7), while 
Levels 8-9 are transitional into the Early Classic period. Deposits do not contain any 
Formative period occupation, as the last few Early Classic levels drop from 107 sherds 
(Level 11) to two sherds (Level 13). 
 
Figure 3.5. East and South profile of Unit -155N 60E (from Arnold and 
VanDerwarker 2009). 
 
 
 Unit -129N 64E. This unit was placed on the northeastern edge of Mound 22. It 
was excavated to a depth of 3.2 meters below datum (Figure 3.6). Occupation in this unit 
primarily spans the Terminal Formative to Middle Classic periods, with minor deposits 
from earlier periods. Three carbon samples were taken, one each from Level 7, Level 17, 
and Level 27. These returned dates of 1610±40 B.P. (BETA 285071; wood charcoal) for 
Level 7, 1794±37 B.P. (AA89822; wood charcoal) for Level 17, and 3405±40 B.P. 
(AA89823; wood charcoal) for Level 27. Two small rock concentrations (identified as 
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features) were present in the uppermost meter, while a part of a rock platform (Feature 6) 
was present in a portion of the unit from Level 10 to Level 18. Middle Classic period 
occupation comprises the first twelve levels, and extends to Level 18 in subarea A. Early 
Classic period levels extend to Level 20 before transitioning into the Terminal Formative 
period. This unit had substantial mixing of phase diagnostics, some materials found 
within architectural fill, and more diffuse transitions than other units in this study. 
 Unit -130N 66E. This unit was placed on the eastern edge of Mound 22, adjacent 
to Unit -129N 64E. It was excavated to a depth of 3.2 meters below datum (Figure 3.7). 
Two rock alignments were identified in Levels 4-7 and Levels 10-11 (Features 1 and 2). 
A portion of Feature 6 identified in Unit -129N 64E was identified in Levels 11-17 of this 
unit. An additional feature, Feature 9, outside of the platform was identified as a semi-
circular area consisting of carbon stains and elevated artifact quantities. This feature 
extended from Level 15 to Level 24. Levels 1-10 correspond with Middle Classic period 
occupation. Additionally, Feature 6 (Levels 11A-17A) also dates primarily to the Middle 
Classic period. Levels 11B-15B and Levels 16-20 are primarily associated with Early 
Classic period occupation. Later levels transition into Terminal and Late Formative 
period occupation as indicated by substantial amounts of sandy fine and black wares. 
This unit exhibits similar mixing and diffuse transitions as seen in Unit -129N 64E. 
 
Datasets 
 Teotepec data are derived from the systematic surface collection and stratigraphic 
excavation at the site. I use both ceramic and obsidian count data from the PAT for 
general comparative purposes. For this study, I include data from all surface collections, 
 124 
and within the excavated material I focus on the four southeastern-most excavation units. 
These units represented the only domestic contexts identified at the site, and, based on 
artifact assemblages and proximity to the core monumental architecture, were likely elite. 
Aside from two units with primarily Formative period materials located in the north-
western portion of the site, other excavation units were placed within, or adjacent to, 
 
Figure 3.6. West and North profile of Unit -129N 64E (from Arnold and 
VanDerwarker 2009). 
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Figure 3.7. East and South profile of Unit -130N 66E (from Arnold and 
VanDerwarker 2009). 
 
 
public architecture (e.g., within main plaza, Long-Plaza Group, adjacent to ballcourt) 
(Arnold and VanDerwarker 2009). In addition, I limit the data derived from excavated 
contexts to those associated with Classic period occupation. 
 Initial PAT ceramic analysis was a general, attribute-based system, which did not 
incorporate the previously-used regional typology (Ortiz 1975, Ortiz and Santley 1988). 
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The Tuxtlas typology heavily relies on decoration, and the eroded nature of much of the 
PAT ceramic assemblage, especially materials from surface collections, required an 
attribute-based approach. This made the identification of certain types, such as Coarse 
Orange and Coarse Brown, difficult to accomplish from the attribute data sheets. In 
addition, the initial obsidian tabulation that was completed consisted of a separation by 
color and a simple separation of blades and non-blades (lascas). This did not allow for a 
study of production stages nor did it capture the variation in physical characteristics of 
obsidian associated with certain sources, such as the Zaragoza-Oyameles source (Knight 
1999). Because of this, I instituted a strategy to identify and reanalyze Coarse Orange and 
Coarse Brown materials. I also constructed and completed a technological analysis and a 
visual sourcing analysis of all obsidian from the surface collection and from the four 
excavation units associated with domestic contexts. 
 
Sampling 
 After selecting surface collections and specific excavation contexts to study, I 
reviewed all pottery within them. Sherds that were preliminarily identified as Coarse 
Orange and Coarse Brown were removed for further attribute analysis. Attribute data 
were recorded for each Coarse Orange sherd. Coarse Brown analysis was primarily 
limited to rim, shoulder, and neck sherds that were identified as restricted-neck jars, 
including all likely candidates for form 75, the most common Coarse Brown form pro-
duced at Comoapan (Arnold et al. 1993). More in-depth discussion of ceramic analysis is 
located in Chapter 5. 
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 Selection of sherds for chemical and mineralogical analyses was restricted to 
excavated contexts for greater chronological control as this study focuses on the Early 
Classic and Middle Classic periods. A total of 150 Coarse Orange sherds was non-
randomly selected for INAA. The reason for selecting samples in this way is the same as 
the sample selection for the Tepango collection, discussed previously. The Coarse Brown 
selection for petrography was not done randomly, as a strong preference for Coarse 
Brown form 75 rim sherds was maintained. A sample of 80 Coarse Brown sherds was 
submitted for petrographic analysis. 
 I analyzed all obsidian from surface collections and from the four excavation 
units. I recorded a variety of metric and non-metric attributes for each artifact (see Chap-
ter 4 for a comprehensive discussion of obsidian analysis). The recording of physical 
characteristics, use-wear, and production information allowed for the majority of obsidian 
to be tied to both a specific production technology and a particular stage within the pro-
duction technology. For the visual analysis I recorded a number of traits, including color, 
transparency, quality, and inclusions. Based on this analysis, I constructed 15 different 
attribute groups. I selected a sample of 75 obsidian artifacts for X-ray fluorescence (XRF) 
analysis, and calculated each group’s proportion of the total obsidian assemblage to 
determine each group’s proportion in the XRF sample. For a few of the more abundant 
groups, I pulled fewer samples in order to allow the inclusion of more samples from rarer 
groups (See Chapter 4 for more discussion of sampling strategy). After the quantity of 
each group in the XRF sample was determined, I randomly selected samples from within 
each group. 
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 The obsidian component of this study is presented in the next chapter. I provide a 
detailed summary of my obsidian analyses, characterize obsidian production and 
consumption at Teotepec, and situate my interpretations within the WTR. 
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CHAPTER 4 
OBSIDIAN ANALYSIS AND RESULTS 
 
 
 In this chapter, I present data and interpretations from my obsidian analysis of 
Teotepec material. Initial obsidian tabulation completed by the Proyecto Arqueológico 
Teotepec (PAT) did not implement a technological or visual sourcing analysis, and these 
are necessary to assess the possibility that Matacapan played a producer role for Teo-
tepec’s acquisition of two types of obsidian blades. First I provide a few comments. I 
completed ceramic analysis of materials from the Tepango Valley Archaeological Survey 
(TVAS). For the lithic analysis I do not, for Stoner (2011) completed technological and 
source analysis for these materials. Because Stoner combines the Early Classic and Mid-
dle Classic periods (Tepango’s Santiago A and B phases) in presenting his data and 
interpretations, a comparison between Early Classic and Middle Classic period obsidian 
patterns is not possible. I use TVAS published data for broader comparison to Teotepec. 
 Two of this study’s four hypothesized Matacapan-centered networks consist of 
the distribution of obsidian prismatic blades. I argue that Matacapan provided obsidian 
from the Pachuca source, which was not imported prior to the establishment of Mata-
capan. I also evaluate the hypothesis that Matacapan served a role as a distributor for 
prismatic blades from the Zaragoza-Oyameles source, which had previously been pro-
duced locally. The prior identification of high quantities of Pachuca obsidian at Teotepec 
and the availability of Zaragoza-Oyameles obsidian from stratigraphic excavations make 
Teotepec a useful site for evaluating these hypotheses. Through a comparison of produc-
tion and consumption behavior at Teotepec from the Early Classic and Middle Classic 
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periods I identify and quantify changes that resulted from the establishment of interaction 
between Teotepec and Matacapan. With this information, I characterize the incorporation 
of Teotepec into new regional or subregional networks. 
 For the Teotepec data, I mostly limit this discussion to material from surface col-
lection and the four excavation units associated with domestic occupation as these are the 
collections that I analyzed via technological and visual source analysis. I only reference 
the entire PAT assemblage when discussing Pachuca obsidian. This obsidian’s distinct 
green color and the fact that over 90 percent of Pachuca obsidian at Teotepec is in pris-
matic blade form means that useful interpretations can still be made from the initial PAT 
obsidian tabulation, which was largely restricted to the recording of color and a simple 
blade/non-blade/core separation. 
 Though I analyzed all obsidian from surface collections and four excavation units 
at Teotepec and present data on this entire assemblage, obsidian from two sources are 
particularly relevant to my study. Two of the four potential networks of interaction on 
which I focus consist of Pachuca obsidian distribution and Zaragoza-Oyameles prismatic 
blade distribution. These two sources, along with Guadalupe Victoria obsidian, comprise 
over 95 percent of the excavated assemblage that I analyzed for the Early Classic and 
Middle Classic periods. I therefore only provide detailed discussion of these three sources 
in the Teotepec assemblage. Evidence from the Matacapan Archaeological Project 
(MAP) and the Tuxtlas Regional Archaeological Survey (TRAS) projects suggest the 
possibility that Matacapan played a role in providing Teotepec with Pachuca and 
Zaragoza-Oyameles blades. There is no evidence to suggest a similar role for Guadalupe 
Victoria obsidian.  
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 As previously mentioned, these obsidian sources are located within the Mexican 
Central Highlands. All obsidian in the Tuxtlas is a long-distance import (Drennan 1984a). 
As these sources are non-local, it is difficult to identify Matacapan as the intermediate 
supplier with certainty. Below I construct expectations for patterning of these two dif-
ferent goods if they were imported from the Matacapan polity and compare actual results 
to these expectations. Technological data are especially necessary in assessing Zaragoza-
Oyameles obsidian because initial observations of intensive blade production in the 
Matacapan polity and high consumption/low production evidence at Teotepec suggested 
a possibility of importation from Matacapan. I calculate relative proportions of Zaragoza-
Oyameles obsidian from all stages of prismatic blade production to compare proportions 
diachronically within Teotepec and compare Teotepec proportions to those derived from 
other Tuxtlas projects. Based on previous MAP and TRAS publications, I hypothesized 
that Matacapan altered production and distribution of obsidian in the Western Tuxtlas 
Region (WTR). Teotepec’s occupational history that antedates Matacapan’s Early Classic 
period founding, its autonomy from Matacapan, and the availability of stratigraphic exca-
vations to characterize obsidian production and consumption in the Early Classic and 
Middle Classic periods make Teotepec’s data particularly conducive to assessing Mata-
capan’s role in altering regional lithic consumption patterns. 
 If, as I suspect, the Matacapan polity did play a role in providing Teotepec with 
Zaragoza-Oyameles blades then I expect to see two related trends in the Teotepec data. 
First, as intensive Zaragoza-Oyameles blade production in the Matacapan polity is prima-
rily associated with the Middle Classic period, I expect to see a significant decrease in 
proportions of production evidence relative to consumption evidence at Teotepec from 
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the Early Classic to Middle Classic period. Also, if Teotepec was primarily a consumer in 
the Middle Classic period, then the Zaragoza-Oyameles prismatic blade assemblage 
should differ substantially from WTR collections (especially production loci of Mataca-
pan and Ranchoapan) in possessing less proportional production evidence.  
 The comparatively high proportions of Pachuca obsidian at Teotepec, in the 
absence of other Teotihuacan-style material culture, differ from regional patterns docu-
mented elsewhere. My initial research questions were focused on verifying if Teotepec 
exhibited an unusual level of Pachuca obsidian consumption, and, if so, examining the 
diachronic and spatial character of that consumption. My initial hypothesis was that the 
presence of Pachuca obsidian at Teotepec was related to elite interaction with Matacapan. 
I therefore expected a substantial increase in amounts of Pachuca obsidian in the Middle 
Classic period as well as strong indications of restricted access at the site. Teotepec was 
an indigenous major settlement that apparently maintained political autonomy from 
Matacapan (Stoner 2012). If Teotepec possessed substantial amounts of Pachuca obsid-
ian, it would be the only non-Matacapan polity, non-Teotihuacan-identifying settlement 
to do so. I return to these topics later in this chapter. I now present information about the 
analyses that were employed to identify obsidian sources and characterize lithic reduction 
at Teotepec. 
 
 
Background 
 
 
 Chipped stone tools and the by-products of their production are especially impor-
tant because they are much less affected by processes of erosion and decomposition than 
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organic artifacts. Additionally, the production of lithic tools is a reductive process with 
fragments removed from stone raw material until a desired product is shaped (Hirth, 
Andrews, and Flenniken 2006:63). The identification of materials (e.g., flakes, cores, 
debitage, and blades) associated with different stages of production allows one to recon-
struct knapping processes. 
 I employ a technological analysis in the study of lithic material from Teotepec. 
According to Sheets (1975a:372), “A technological analysis attempts, among other 
things, to determine the procedures used to manufacture implements through the exam-
ination of both the implements and the manufacturing debitage.” My technological 
analysis identifies and quantifies different stages of production at the Teotepec. Upon 
determining the character of production, I compare Teotepec production to regional data 
to infer importation behavior related to the different tools and major raw material sources.  
 My initial hypothesis is that Teotepec was at least somewhat reliant on its neigh-
bor, Matacapan, in meeting its consumption needs for prismatic blades from Zaragoza-
Oyameles and Sierra de Pachuca obsidian during the Middle Classic period. Previous 
analysis (Barrett 2003; Santley 2004a; Santley and Barrett 2002) indicated that Mataca-
pan, and its secondary center Ranchoapan, exhibited higher levels of blade production 
than other sites in the region, and Teotepec exhibited high levels of prismatic blade con-
sumption but low levels of production. I will characterize the overall lithic consumption 
and production behavior at Teotepec in more detail and evaluate the hypothesis that 
Teotepec prismatic blade consumption was partially dependent on the neighboring Mata-
capan polity. 
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Lithic Reduction in the Sierra de los Tuxtlas 
 
 
 Three general forms of lithic reduction technology were identified at Teotepec. 
These three types are prismatic blade technology, core-flake technology, and biface 
production. These are also the three general types found in the rest of the WTR (Santley 
and Barrett 2002:95). While none of these technologies is exclusive to a particular period, 
they exhibit temporal trends. Prismatic blade technology is a common component of the 
second half of the Formative period and becomes the dominant lithic technology during 
the subsequent Classic and Postclassic periods (Santley 2007:148; Venter 2008:472-473). 
The production of simple flakes (core-flake technology) is dominant through much of the 
Formative period, and continues in the Classic period as an important, but secondary 
technology (Barrett 2003:67). Bipolar reduction is a particular form of flake production 
that was common in the Formative period (Clark 1987:261; De León 2008:72) but is an 
uncommon component of Classic period assemblages. Biface production included arti-
facts such as projectile points and knives.  
 
Biface Reduction 
 A biface is a “flake or core blank that has been reduced on both faces from two 
parallel but opposing axes through percussion, and frequently, pressure flaking, and is 
shaped into a specific form” (Kelly 1988:718). The two sides, or faces, of a biface meet, 
creating an edge that circumscribes the biface, or most of it. The category “biface” en-
compasses a variety of artifacts, which include projectile points, knives, and spear tips, 
among others (Andrefsky 2005:22). The term “biface” therefore relates to the form of the 
artifact, not use (Andrefsky 2005:179). Contrary to blade and flake production, where the 
 135 
core is discarded after the desired objects have been removed, the bifacial core is the 
desired result, and much of the removed flakes and debitage are discarded. 
 Aside from a completed biface, evidence for biface production consists of bifacial 
thinning flakes, pressure flakes, and notch flakes (Hirth and Flenniken 2006:104). Biface 
production also results in a high proportion of small flakes relative to larger flakes (Ford 
and Olson 1989:198). Bifacial thinning flakes are the most characteristic indicator of 
biface production and are produced by both percussion and pressure knapping (Andrews 
2002: 55). Bifacial thinning flakes are characterized by the following traits: wide, faceted 
striking platforms usually with a platform angle less than 45 degrees, low ventral bulbs, a 
platform lip, unidirectional scars on the dorsal face, acute lateral edge angles, and feath-
ered flake terminations (Andrefsky 2005:123; Berman et al. 1999:419; Rebnegger 2013: 
54). 
 
Flake-Core Technology 
 Evidence of flake-core reduction was found at most prehispanic settlements in the 
Sierra de los Tuxtlas (Santley 1994a:250). This was a more generalized process in con-
trast to prismatic blade production and can be defined as the removal of flakes from a 
core by force for expedient use (Barrett 2003:67; Cotterell and Kamminga 1987:676). 
Characteristics that define a flake are the presence of a bulb of force and a striking plat-
form (Clark 1981:261), and, to differentiate it from a blade, a length less than twice the 
width (Clark and Bryant 1997:117). 
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Core-Blade Technology 
 Prismatic blade production is a segmented multi-stage process. A number of 
sequential reduction activities, each with distinct production debitage, are required to 
produce a prismatic blade. This process begins with direct percussion reduction of the 
raw material and ends with pressure blade removal resulting in an exhausted polyhedral 
core (Clark 1985:7; Healan 2002:27). The complete production sequence has not been 
encountered in any one locality, as production stages were spread across the landscape 
(Hirth and Flenniken 2002:125; Hirth, Andrews, and Flenniken 2006:64). Initial produc-
tion stages were usually restricted to the obsidian source area, while prismatic blade 
production was often completed at great distance from source areas (Healan 2002:27). 
There was some variation in specific blade production behavior in Mesoamerica over 
time and space due to raw material, skill, and provisioning, but the overall process was 
generally the same (Hirth, Andrews, and Flenniken 2006:64; Hirth and Andrews 2002:9; 
Flenniken and Hirth 2003: 105-106; Parry 2002:37). 
 Because of the segmented nature of prismatic blade production, different stages of 
production can be identified by their unique production debitage. The order and type of 
debitage of each production stage are known from various sources. Some Spanish-contact 
era documents make mention of prismatic blade production in Mesoamerica and have 
been studied to glean information about production behavior (Clark 1982:356; Taube 
1991:61). Studies of production debris from archaeological contexts have also been 
invaluable in reconstructing the prismatic blade production process (Clark and Bryant 
1997; Clark and Lee 1979; Sheets 1972). Experimental archaeology has increased our 
understanding of production sequences, producer skill, and production output as well 
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(Clark 1984, 1985, 1989b; Crabtree 1968; Sollberger and Patterson 1976:521; Titmus and 
Clark 2003). 
 
Blade Qualities and History 
 The obsidian prismatic blade was the dominant lithic tool across much of Meso-
america from the Middle Formative period through the Late Postclassic period (Hirth and 
Flenniken 2002:123), although it did not become the dominant tool in the WTR until the 
Terminal Formative period (Santley et al. 2001). Prismatic blades were used in many 
different activities and commonly modified for many different uses, often snapped into 
segments for cutting or hafted to wood or bone to make tools, or worked further to pro-
duce projectile points and cutting implements (Hirth and Andrews 2002:4). Although 
prismatic blades are known from Archaic period contexts, they did not occur in signif-
icant numbers anywhere until the Early Formative period. At this time, lithic technology 
was dominated by simple flake tools, and prismatic blades, where encountered, consti-
tuted very small portions of lithic assemblages (Boksenbaum et al. 1987:70; Healan 
2009:103). Prismatic blades have been identified in Early Formative contexts at San 
Lorenzo, Veracruz (Cobean et al. 1971; Hirth et al. 2013:2789), in Central Mexico (Hirth 
2008:436), and in the Valley of Oaxaca (Boksenbaum et al. 1987:71), in addition to other 
areas. Prismatic blades were introduced to other areas of Mesoamerica in the Middle 
Formative, such as the Pacific coast of Guatemala and Chiapas (Jackson and Love 1991: 
47-48) and the Aguateca region (Aoyama 2008:84). By the end of the Middle Formative 
period prismatic blade technology had spread throughout much of Mesoamerica, and 
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served as the dominant lithic technology in many areas (Anderson and Hirth 2009:163; 
Clark 1987:272-275; Pastrana and Hirth 2003:197). 
  Blades are defined as regular flakes, with approximately parallel lateral edges, 
and with a length that is at least twice the width (Clark 1989a:216; Sheets 1975a:371). 
Blades have a minimum of one dorsal ridge, with many having multiple ridges running 
down the length of the blade (Kerley 1989:165). Prismatic blades are highly regular 
blades with parallel ridges. These were removed from blade cores by the application of 
pressure, as opposed to percussion (Clark 1989a:217). Blade technology is more efficient 
than flake technology in the use of raw materials, in that more tools can be produced via 
blade technology for a given weight of raw material (Clark 1987:269-270). Blades also 
provide a greater cutting edge/weight ratio than expedient flakes (Hirth and Flenniken 
2002:125). 
 
 
Teotepec Obsidian Analysis 
 
 
Flake-Core Analysis 
 To identify and understand flake-core production behavior, I follow Barrett’s 
(2003:67-71) division of flake technology into eight categories. The adoption of a system 
previously used in the region allows for greater comparability between Teotepec and its 
neighbors. To assign each artifact to one of these categories, data were recorded on flake 
platform (presence/absence and type), bulb of percussion (presence/absence), ripples 
(presence/absence), evidence of use (e.g., patterned breakage, retouch), maximum dimen-
sion, weight, artifact type (conchoidal flake, shatter, angular shatter, bipolar flake, core 
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fragment, bending flake), and technique (pressure/percussion). From these data and other 
detailed observations, all artifacts were assigned to one of the eight categories discussed 
below. 
 Cortical Debris. All artifacts within this category display cortex, defined as “the 
chemical or mechanical weathering of the stone surface” (Andrefsky 2005:103). The 
removal of the majority of cortex is therefore accomplished in the earlier parts of the 
reduction process. Some (Aoyama 2008:79; Odell 1989:185) have used amount of cortex 
to differentiate between flakes removed at different stages along the reduction process, 
with the primary (>50 percent cortex), secondary (<50 percent dorsal cortex), and tertiary 
(no cortex) division of flakes. The presence of large amounts of cortex in Tuxtlas obsid-
ian would indicate little processing of lithic raw materials prior to export to the region 
(Barrett 2003:68). 
 Percussion Debris. This category includes percussion by-products, consisting of 
percussion shatter, bipolar debitage, and indirect percussion flakes. Percussion reduction 
is characterized by force application applied dynamically by impact (Speth 1972:37). 
Percussion shatter is defined as a flake fragment that lacks a bulb of percussion or plat-
form (Clark 1981:261). Bipolar debitage consists of flakes and shatter resulting from 
bipolar reduction. Bipolar percussion is a reduction technique in which the core is placed 
on an anvil or some other hard surface and struck with a hammerstone perpendicular to 
the anvil surface (Clark 1981:274, 1989a:219). Debitage and cores associated with bi-
polar reduction often exhibit bidirectional facets indicative of percussive forces applied to 
the opposite ends of the core. Bipolar flakes are identified by the presence of bidirec-
tional facets, and some flakes also exhibit crushing on the distal end (De León 2008:92). 
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Indirect percussion flakes result from indirect percussion reduction, wherein a punch is 
applied to the surface of the core and struck with the percussor (Andrefsky 2005:12). 
Indirect percussion flakes lack formal platforms, but display percussive fracturing 
(Barrett 2003:68). 
 Pressure Debris. This category includes all artifacts identified as by-products of 
biface or uniface reduction, as well as other generalized pressure flakes. In this case, 
pressure reduction is characterized by the slow or static application of force (Speth 1972: 
37). One manner in which pressure flakes can be distinguished from percussion flakes is 
the presence of a more compact, less prominent bulb (Patterson 1983:300). Additionally, 
pressure flakes tend to have a higher rate of platform preservation and a much lower rate 
of platform crushing (Patterson and Sollberger 1978:111). Many pressure flakes resultant 
of biface or uniface reduction are quite small. Pressure flakes derived from prismatic core 
reduction might also be included in this category if they lack any overt characteristics that 
associate them with core-blade technology. 
 Core Debris. This category consists of all materials identified as informal cores or 
informal core fragments. Informal cores lack preparation prior to flake removal and are 
only defined as cores because flakes have been detached (Andrefsky 2005:144; Cotterell 
and Kamminga 1987:676). These artifacts are characterized by the presence of flake scars 
due to prior flake removal and are often associated with forms or material that are not 
conducive to prismatic blade technology (Barrett 2003:69). 
 Simple Flake. Simple flakes consist of unmodified flakes. A flake is defined by a 
set of traits: a bulb of percussion, force rings, a striking platform, and dorsal flake scars 
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or cortex (Ford and Olson 1989:195). Flakes were often either products of reduction 
technology or removed for use as an expedient tool (Barrett 2003:69-70). 
 Specialized Flake. Specialized flakes possess the same characteristics that identify 
a flake as a Simple Flake, but also exhibit clear evidence of use in the form of retouch or 
edgewear (Barrett 2003:70). Haphazard edge crushing and diffuse flaking are not consid-
ered edgewear nor intentional modification by retouch. Specialized flakes can also be 
defined as an expedient or informal tool in that they require little to no effort in their pro-
duction (Andrefsky 2005:31). 
 Generalized Tool. Barrett (2003:70) defines this category as consisting of simple 
unifaces and large bifaces. These artifacts display some flaking on one (uniface) or two 
(biface) sides, but do not exhibit the regularized flaking or complete surface coverage 
characteristic of their formal counterparts. Some of these artifacts are simply large flakes 
with subsequent flake removal. 
 Formal Tool. Barrett (2003:70-71) defines Formal Tools as “all flake types which 
were necessarily produced by multiple reduction stages.” Formal Tools require a great 
deal of effort in their production, which differentiates them from generalized or informal 
tools (Andrefsky 2005:31). Those artifacts identified as formal tools in the technological 
analysis include projectile points, formal bifaces (Figure 4.1), and scrapers. 
 
Core-Blade Analysis 
 Core-blade technology was the most common form of lithic reduction technology 
at Teotepec during the Classic period. Core-blade analysis divides artifacts based on their 
associated stage of reduction in the production of prismatic blades. For core-blade reduc-
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tion artifacts apart from blades, the same data were recorded as those for the Flake-Core 
Analysis. For blades and blade fragments, the following data were recorded: Blade type 
(Percussion, 1st Series, 2nd Series, and 3rd Series), segment (proximal, medial, distal, and 
complete), platform type for proximal sections (single facet, multifacet, and ground), 
distal end (feather, platform, ground, plunging), number and regularity of ridges, metric 
measurements (weight, length, width, thickness), degree of use, damage, and presence of 
errors.  
 
Figure 4.1. Biface fragments. 
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 The following sections describe the different production stages of core-blade 
production and the indicators for each stage. 
 Macroreduction. The first stage of prismatic blade production is macroreduction, 
the reduction of raw obsidian (either in block or cobble form) to a macrocore (Knight 
1999:98). This requires the removal of a large flake or flakes to establish a platform. A 
platform resulting from the removal of one flake is a single-facet platform, while the 
removal of more than one flake creates a multi-facet platform (Andrews 1999:86). The 
product of initial platform preparation is referred to as a core preform (Clark and Bryant 
1997:113). Subsequent removal of large decortication flakes and macroflakes from the 
sides of the preform results in a primary macrocore, or what Clark and Bryant (1997:113) 
refer to as a I Macrocore. The primary macrocore is characterized by irregular ridges on 
its lateral sides, and often retains cortex (Andrews 1999:98). The debitage produced from 
this process is all removed via percussion, and is characterized by pronounced ventral 
bulbs, ripples, and crushed platforms. Macroreduction is primarily completed at the 
obsidian source, as it reduces material weight for subsequent transport (Knight 1999:98). 
 Macrocore Reduction. Macrocore reduction transforms a macrocore into a poly-
hedral pressure core by percussion (Figure 4.2). By-products of this production stage are 
macroblades, macroflakes, and small percussion blades (Clark and Lee 1979:38). Clark 
and Bryant (1997:113) subdivide the stage into two sequential phases: the removal of 
macroblades, small percussion blades, and macroflakes to produce a II macrocore, and 
the subsequent removal of small percussion flakes and additional small percussion blades 
to produce a polyhedral core. The goals are the removal of remnant cortex (Figure 4.3), 
the establishment and regularization of ridges down the lateral sides, and the preparation 
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of the platform to make the core suitable for pressure blade removal (Andrews 1999:87; 
Clark 1977:80; Knight 1999:99). The production of a polyhedral core marks the end of 
percussion reduction and the inception of pressure reduction (Andrews 1999:89). 
 
Figure 4.2. Macrocore reduction debris removed by percussion. 
 
 
 
Figure 4.3. Decortication flakes. 
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 Polyhedral Core Reduction. Polyhedral core reduction is the first production stage 
to use pressure removal. In the production of pressure blades, blades are removed from a 
polyhedral core by applying direct pressure onto the edge of the core platform, thus push-
ing a blade off of the core. This is done in a continuous circular fashion until the core has 
been reduced to a size that disallows further blade removal (Clark 1997:138). Pressure 
blades are readily differentiated from previously removed percussion blades in that they 
are relatively smaller and thinner, and possess smaller platforms, more diffuse bulbs of 
percussion, and more regular (parallel) edges (Clark 1989a:217; Sheets 1972:20). Addi-
tionally, pressure blades become increasingly long and narrow, exhibit greater exterior 
platform angles, and possess increasingly regular edges and ridges the further blade pro-
duction continues (Clark 1984:55, 1997:138). Therefore, pressure blades can be divided 
into three distinct groups depending on their order in removal from the core. These are 
referred to as primary or first-series (1s), secondary or second-series (2s) (Figures 4.4-
4.6), and tertiary or third-series (3s) pressure blades, with each group possessing specific 
distinct characteristics (Barrett 2003:65-67; Clark and Bryant 1997). I use the terms 
“primary,” “secondary,” and “tertiary” in my research. Additionally, blades were often 
broken into sections prior to use. Blade sections are much more common than complete 
blades, and are divided into proximal (possessing remnant striking platform), medial, and 
distal (possessing blade termination point) sections. 
 Primary or First-Series (1s) Blades. Primary blades constitute the initial ring of 
pressure blades removed from a polyhedral core (Knight 1999:99). These blades are 
irregular in comparison to later series blades and terminate higher (closer to the platform) 
on the lateral side of the core (Healan 2002:32). Primary blades are also usually shorter 
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and wider than later blades, and tend to have platform angles less than 90°. Primary 
blades remove the majority of scars left from prior percussion removal (Clark 1984:55, 
1997:138). Aside from scar removal, the detachment of primary blades aids in creating 
increasingly regular dorsal ridges to direct subsequent blade removal (Andrews 1999:94). 
The most distinguishing characteristics of primary blades are therefore the presence of 
percussion facets on the dorsal surface of the blade and traits associated with pressure 
removal, such as a diffuse pressure bulb on the ventral face (Clark and Bryant 1997:114; 
Knight 1999:99). Following the initial round of pressure blade removal, the core is 
referred to as a pressure core (Andrews 1999:94) or a prismatic core (Clark and Bryant 
1997: 112). 
 
Figure 4.4. Irregular (1s and 2s) proximal blade fragments. 
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Figure 4.5. Irregular (1s and 2s) medial blade fragments. 
 
 
 Secondary or Second-Series (2s) Blades. Secondary blade removal is initiated 
following the removal of the first ring of pressure blades. These are longer, narrower, and 
increasingly regular in comparison to primary blades (Clark 1984:55). Secondary blades 
run up to the entire length of the core, and therefore remove remnant percussion scarring 
on the distal end of the core (Healan 2003:158). Clark and Bryant (1997:114) use distal 
percussion scarring as one of the defining traits of secondary blades, in that they classify 
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pressure blades that possess percussion scars on more than 10 percent of distal end as 
secondary blades. Prismatic blade production always creates primary and tertiary blades, 
but secondary blades are not always produced. When they are produced, the quantity of 
secondary blades can vary substantially. The presence or absence of secondary blades is 
primarily dictated by the shape of the core, in that primary blades can sometimes remove 
all percussion scars from the face of the core (Andrews 1999:94). More often, primary 
blades do not remove all percussion scarring, and multiple rings of secondary blades can 
be removed from a core (Clark and Bryant 1997:114). 
 
Figure 4.6. Irregular (1s and 2s) distal blade fragments. 
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 Tertiary or Third-Series (3s) Blades. Tertiary blades (Figures 4.7-4.8) are the 
final, intended product of Mesoamerican pressure blade reduction. Tertiary blades are 
more commonly referred to as “prismatic” blades (Clark and Bryant 1997:122). Clark 
(1984:55) defines tertiary blades as those from more interior rings that possess less than 
10 percent percussion scars on the dorsal surface. Tertiary blades have more regularized 
margins and dorsal ridges than secondary blades, and are generally longer and narrower 
(Clark 1997:138; Healan 2002:32). Tertiary blades exhibit two common transverse 
shapes, triangular (1 dorsal ridge) and trapezoidal (multiple dorsal ridges) (Crabtree 
1968:455). Most tertiary blades have two ridges, while the occurrence of blades with 
more than two ridges increases further along in the production process due to the decreas-
ing size of the core (Clark and Bryant 1997:118). Tertiary blades are removed from the 
core until the core is too small for further blade removal. 
 
Figure 4.7. Third-series distal (a) and proximal (b) blade fragments. 
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Figure 4.8. Third-series medial blade fragments. 
 
 
 Exhausted Cores and Reuse. Blade removal from a particular pressure core ceases 
for a number of reasons. Major errors, such as large hinge fractures, can result in core 
discard. Substantial inclusions and other structural problems can also affect the ability to 
remove blades, causing the knapper to abandon the core (Sheets 1972:23). Aside from 
errors and imperfections, the remnant core is the natural byproduct of the prismatic blade 
production sequence. A core is referred to as “exhausted” when the core becomes too 
small for additional blade removal (Clark and Bryant 1997:114-115). A common limiting 
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factor for blade removal is small platform size (Sheets 1975a:377). Additionally, a pris-
matic core can become too narrow, precluding subsequent blade removal (Sheets 1972: 
23). 
 Following the removal of tertiary blades, the exhausted core is often discarded 
(Figure 4.9). The core can also be treated as a new source of raw material for tool or flake 
production, or rejuvenated for additional blade removal. Core recycling often consists of 
a percussion blow in order to fragment the exhausted core. The pieces produced are then 
used as expedient flakes or further modified into other tools or items, such as beads or 
eccentrics. Core rejuvenation consists of alterations to the core so that more blades can be 
removed. 
 
Figure 4.9. Exhausted prismatic core fragments. 
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 Core rejuvenation usually results in alteration or removal of the original core plat-
form (Hirth and Flenniken 2006:109). The flakes that remove the original core platform 
are platform-rejuvenation flakes (Clark and Bryant 1997:126). At Xochicalco, Morelos, 
three methods for platform removal were identified, which were simple percussion, bi-
polar percussion, and core reversal (Hirth et al. 2003:189). In core reversal rejuvenation, 
the distal end of the core is removed by percussion, and a new platform is prepared at this 
distal end through both percussion and pressure techniques. This new platform is referred 
to as a “secondary platform” (Sheets 1972:24). Subsequent blades are removed in the 
opposite direction of previous prismatic blades (Hirth et al. 2003:189). 
 Core rejuvenation was a time-consuming activity and likely was not undertaken 
unless necessary (Hirth, Andrews, and Flenniken 2006:80). Hirth (2002:86) identifies 
lower skill level and limited access to obsidian as factors that favored core rejuvenation, 
citing the need to fully utilize limited resources. When it does occur, core rejuvenation 
can be identified through the pressure and percussion debitage resultant from the process. 
This includes platform removal flakes, platform preparation flakes, distal orientation 
flakes, and rejuvenated blades, referred to as 4th series or 4s blades (Hirth 2008:446). 
Aside from these indicators, Healan (1986:147) has called into question the use of other 
artifacts, such as tablets and core segments as evidence of rejuvenation, positing that 
these might indicate core reuse to train new blade knappers. 
 Core Maintenance and Error Recovery. Aside from pressure blades, debitage 
associated with core maintenance and error recovery is produced during polyhedral core 
reduction. Core maintenance is defined as “knapping procedures related to keeping a core 
free from errors or in a position suitable for knapping” (Clark 1997:142). Errors in lithic 
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reduction occur due to the application of an incorrect amount of force (too little or too 
much), misdirection of force, or incorrect placement of force (Norris 2002:93). Clark 
(1997:152) distinguishes between blade errors (caused by misapplication of excessive 
force) and core errors (caused by too little force or misplacement of force). A blade error 
occurs when a blade is broken or damaged during removal from the core, but with no 
damage to the core. A core error is similar to a blade error in that the blade is damaged 
upon removal, but in this case the core is damaged as well and requires additional main-
tenance (Clark 1997:139). 
 Evidence of knapping errors comes in multiple forms. Examples of errors include 
blades with transverse breaks, hinged blades, plunging blades, double-bulbed blades, and 
rejuvenation flakes. Transverse breaks on blades are considered a production error, 
whereas blades with perpendicular (snap) breaks were usually broken intentionally (Clark 
1997:141). Hinge blades are blades that terminate in a hinge caused by failure to remove 
the blade from the entire length of the core due to insufficient or misdirected force (Clark 
1997:139). Plunging blades (Figure 4.10) are caused by excessive downward force, 
which remove the distal end of the core along with the blade (Sheets and Muto 1972: 
633). Double-bulbed blades result when insufficient force is applied during blade remov-
al, creating a bulbar fracture that remains on the core. The subsequent adjacent blade 
retains this fracture, and therefore possesses two bulbs of force (Clark and Lee 1979:45). 
Clark and Bryant (1997:115) list five types of rejuvenation flakes, which include flakes 
or blades produced to remove an error on the core, such as a hinge fracture. These types 
are differentiated by location and application of force in their error removal. These error 
removal methods are proximal rejuvenation (force applied from proximal end), distal 
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rejuvenation (force applied from distal end), medial rejuvenation (force applied on hinge 
scar), direct rejuvenation (hinge fracture pecked off), and lateral rejuvenation. 
 
Figure 4.10. Plunging blades from Pachuca (a) and Zaragoza-Oyameles (b) 
obsidian. 
 
 
 Platform trimming flakes (Figure 4.11) are another byproduct of blade production 
(Knight 1999:100). As blades are removed, the scars or facets left behind on the core 
alter the shape of the core. The negative bulb of percussion located directly below the 
core platform undercuts the platform, leaving platform overhang that needs to be re-
moved frequently for continued successful blade removal (Hester 1972:95). The excess 
platform overhang flakes are known as platform faceting or platform trimming flakes, 
and are characterized by small scarring immediately below the platform. They often 
contain small portions of blade facets as well. 
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Figure 4.11. Platform trimming flakes. 
 
 
 Blade Tools. A blade tool is a finished blade that has been reworked or retouched 
into a specific tool form. Examples include scrapers, drills, and saws. These can be pro-
duced using primary, secondary, or tertiary blades. 
 Ground Platforms. The pecking and grinding of the core platform was a common 
technique in Mesoamerica during the Postclassic period (Healan 2003:163). Platform 
grinding involved three steps. The first was the establishment of a multifaceted platform 
surface (Healan 2009:105). The second step consisted of pecking the platform to destroy 
arrises between facets. Following pecking, the platform was ground by rubbing the plat-
form against a hard surface until it achieved a flat, textured surface (Healan 2003:156). 
 Platform grinding provides a few major advantages over the use of a single or 
multifaceted core platform in prismatic blade production, despite the increase in labor 
input (Healan 2009:106). The textured surface of a ground platform decreases signifi-
cantly the possibility of tool slippage during blade removal, decreasing the possibility of 
causing damage to the core (Crabtree 1968:457; Sheets and Muto 1972:632). Platform 
grinding weakens platform surface tension which aids in fracture during blade removal 
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(Clark and Lee 1979:47). The increased uniformity of the surface also helps in blade 
removal because of the greater consistency in the angle between the platform and the 
lateral edge of the core (Healan 2002:35). The increased consistency in blade production 
and the reduced chance of core damage are ideal, especially in situations where obsidian 
access is limited (Hirth et al. 2003:193) and knappers do not operate frequently enough to 
maintain peak skill level (Healan 2009). 
 The presence of ground platforms on obsidian blades and cores is often used as a 
chronological marker for the Postclassic period (Clark 1985:9, 1989b:148; Hirth and 
Flenniken 2002:128, 2003:102). In the Central Highlands, platform grinding is first iden-
tified at Epiclassic period sites in the Basin of Mexico (Parry 2002:45) and neighboring 
settlements such as Xochicalco, Morelos (Hirth et al 2006:82, Hirth and Flenniken 2006: 
113). The widespread adoption of platform grinding during the Epiclassic period contin-
ued into the Postclassic period, becoming the dominant form of platform preparation in 
prismatic blade production (Healan 2002:30; Hirth et al. 2003:182). 
 Despite this general trend, platform grinding does predate the Epiclassic period in 
some areas of Mesoamerica (Hirth et al 2003:192). Santley and colleagues (Santley et al. 
1986:108) argue that platform grinding took place at rural sites in the Teotihuacan Valley 
during the Late Classic period. Platform grinding in the western Mexican state of Jalisco 
dates to the Protoclassic period Ahualulco phase (A.D. 200-400), though it is not very 
common during this time (Spence et al. 2002:66). Platform grinding has been identified 
in southern Veracruz during the Classic period as well (Barrett 2003; Santley et al. 1986: 
108). Because of the previous identification of platform grinding in the Tuxtlas, and the 
recovery of blades with ground platforms from Classic period contexts excavated at 
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Teotepec (and dated via 14C), ground platforms are not used as a chronological diagnostic 
in this study. 
 
 
Obsidian in the Tuxtlas 
 
   
Obsidian Source Reliance 
 Obsidian found in archaeological sites within and adjacent to the Sierra de los 
Tuxtlas can generally be attributed to one of four main sources, with very minor repre-
sentation from a few others (Barrett 2003; Hester, Jack, and Heizer 1971:93-97; Knight 
and Glascock 2009; Santley et al. 2001). The four main sources are all located within the 
Trans-Mexican Volcanic Belt in the Central Highlands (Darling 1993:245). Two sources 
were Pico de Orizaba and Guadalupe Victoria, both associated with the Pico de Orizaba 
volcano (Cobean and Stocker 2002). A third was the Zaragoza-Oyameles source near the 
modern towns of Zaragoza and Oyameles on the Puebla-Veracruz border (Ferriz 1985). 
The fourth source was Sierra de Pachuca located in the state of Hidalgo (Pastrana 2002). 
Very minor amounts of obsidian from the sources of San Martin Jilotepeque, Guatemala 
and El Paredón, Puebla were also identified in an obsidian sample from the MAP and 
TRAS submitted for instrumental neutron activation analysis (INAA), but were restricted 
to Formative period contexts (Santley et al. 2001). At Palo Errado, located immediately 
west of the Sierra de los Tuxtlas, Knight (1999:109) identified minor amounts of obsidian 
from Ucareo, Michoacán, and Otumba, Mexico. Despite very minor contributions from 
other sources, the dominance of Tuxtlas obsidian by the four major sources holds true 
throughout the period of prehispanic occupation in the region.  
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General Diachronic Trends in Obsidian Consumption 
 In general, diachronic trends in obsidian consumption within the Gulf Coast low-
lands indicate reliance on a decreasing number of sources from the Formative period to 
the Classic period (Hester, Heizer, and Jack 1971; Pool 2006:205; Stark 2008:98). Most 
of the major sources are present in all time periods but there are some general changes in 
their consumption over time. Diachronically, flake-core technology using obsidian from 
the Pico de Orizaba and Guadalupe Victoria obsidian sources characterizes much of the 
Formative period (Santley et al. 2001). Prismatic-blade production using obsidian from 
the Zaragoza-Oyameles source dominates Classic period lithic production (Santley and 
Arnold 2005). The Postclassic period is characterized by an increase in the consumption 
of obsidian from Pico de Orizaba (Daneels and Pastrana 1988; Heller and Stark 1998: 
122; Santley et al. 2001:56). In the Tuxtlas, obsidian from the Pachuca source was im-
ported during the Classic period as well, with a peak during the Middle Classic. The 
distribution of Pachuca obsidian was restricted within the region (Santley 2007:147; 
Santley and Barrett 2002). 
 Over 99 percent of all lithic material recovered from Teotepec by the PAT was 
obsidian. A total of seven obsidian sources were identified in the sample submitted for X-
ray fluorescence (XRF) (Table 4.1). These included the four major sources and minor 
representation from three other sources (Figure 4.12). Aside from Pico de Orizaba, 
Zaragoza-Oyameles, Guadalupe Victoria, and Sierra de Pachuca, obsidian from El 
Paredón, Puebla, Otumba, Mexico, and El Chayal, Guatemala was identified by XRF 
analysis. These seven sources are discussed below. 
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Sample Unit Level Source  Sample Unit Level Source 
1 -129N 64E 1 Pico de Orizaba  39 -130N 66E 13A Zaragoza-Oyameles 
2 -129N 64E 2 Zaragoza-Oyameles  40 -130N 66E 14B Zaragoza-Oyameles 
3 -129N 64E 3 Pachuca  41 -130N 66E 14B Pachuca 
4 -129N 64E 4 Zaragoza-Oyameles  42 -130N 66E 15A Guadalupe Victoria 
5 -129N 64E 5 Guadalupe Victoria  43 -130N 66E 15B El Paredón 
6 -129N 64E 5 Zaragoza-Oyameles  44 -130N 66E 16A Pico de Orizaba 
7 -129N 64E 7A Zaragoza-Oyameles  45 -130N 66E 19A Zaragoza-Oyameles 
8 -129N 64E 7A Zaragoza-Oyameles  46 -155N 60E 3 Zaragoza-Oyameles 
9 -129N 64E 14A Otumba  47 -155N 60E 3 Pachuca 
10 -129N 64E 15B Zaragoza-Oyameles  48 -155N 60E 5 Zaragoza-Oyameles 
11 -129N 64E 16A Zaragoza-Oyameles  49 -155N 60E 5 El Paredón 
12 -129N 64E 21 Zaragoza-Oyameles  50 -155N 60E 6 Zaragoza-Oyameles 
13 -130N 66E 1 Zaragoza-Oyameles  51 -155N 60E 6 Guadalupe Victoria 
14 -130N 66E 2 Zaragoza-Oyameles  52 -155N 60E 7 Guadalupe Victoria 
15 -130N 66E 2 Zaragoza-Oyameles  53 -155N 60E 10 Zaragoza-Oyameles 
16 -130N 66E 3 Zaragoza-Oyameles  54 -155N 60E 12 Zaragoza-Oyameles 
17 -130N 66E 3 Pico de Orizaba  55 -85N 112E 1 Guadalupe Victoria 
18 -130N 66E 3 Zaragoza-Oyameles  56 -85N 112E 2 Zaragoza-Oyameles 
19 -130N 66E 3 Zaragoza-Oyameles  57 -85N 112E 2 Guadalupe Victoria 
20 -130N 66E 4 Zaragoza-Oyameles  58 -85N 112E 3 Zaragoza-Oyameles 
21 -130N 66E 4 Zaragoza-Oyameles  59 -85N 112E 4 El Paredón 
22 -130N 66E 4 Guadalupe Victoria  60 -85N 112E 4 El Paredón 
23 -130N 66E 4 Zaragoza-Oyameles  61 -85N 112E 5 Guadalupe Victoria 
24 -130N 66E 5 Zaragoza-Oyameles  62 -85N 112E 6 Zaragoza-Oyameles 
25 -130N 66E 5 Guadalupe Victoria  63 -85N 112E 6 Zaragoza-Oyameles 
26 -130N 66E 5 Pico de Orizaba  64 -85N 112E 6 Guadalupe Victoria 
27 -130N 66E 6 El Chayal  65 -85N 112E 7 Guadalupe Victoria 
28 -130N 66E 6 Zaragoza-Oyameles  66 -85N 112E 7 El Chayal 
29 -130N 66E 7 Guadalupe Victoria  67 -85N 112E 7 Zaragoza-Oyameles 
30 -130N 66E 8 El Paredón  68 -85N 112E 7 Zaragoza-Oyameles 
31 -130N 66E 9 Zaragoza-Oyameles  69 -85N 112E 8 Guadalupe Victoria 
32 -130N 66E 10B Zaragoza-Oyameles  70 -85N 112E 9 Zaragoza-Oyameles 
33 -130N 66E 10B Zaragoza-Oyameles  71 -85N 112E 10 Guadalupe Victoria 
34 -130N 66E 10B Zaragoza-Oyameles  72 -85N 112E 10 Guadalupe Victoria 
35 -130N 66E 11A Zaragoza-Oyameles  73 -85N 112E 12A Guadalupe Victoria 
36 -130N 66E 11B Guadalupe Victoria  74 -85N 112E 14 Guadalupe Victoria 
37 -130N 66E 11B Pico de Orizaba  75 -85N 112E 15 Pico de Orizaba 
38 -130N 66E 12A Guadalupe Victoria       
 
Table 4.1. MURR sample with source identification by X-ray fluorescence. 
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Figure 4.12. Obsidian sources represented in the Teotepec assemblage. 
 
 
Obsidian Source Descriptions 
 Pico de Orizaba. Obsidian identified as Pico de Orizaba is sourced to one area of 
obsidian deposits on the slopes of Pico de Orizaba, the 5,600-meter-tall volcano located 
on the Puebla-Veracruz border (Cobean and Stocker 2002:131). This area is within the 
Ixtetal Valley on the northern slope of the volcano (Stocker and Cobean 1984:85). In this 
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area, the obsidian flow is rarely exposed on the surface, which necessitated the con-
struction of extensive tunnel systems to extract the obsidian from vein deposits (Cobean 
and Stocker 2002:136). These mines, often referred to as “Cerro Minas,” primarily con-
sist of quarry shafts accessed through small entrances on the surface, which are readily 
visible due to the extensive debitage taluses that extend downslope (Cobean and Stocker 
2002:139; Stocker and Cobean 1984:85).  
 Production at the mines was oriented toward the export of large blade cores 
(Cobean and Stocker 2002:151; Pastrana 1986:134). These mines date to the Postclassic 
period, with most artifacts associated with the mines dating to the Late Postclassic period 
(Cobean and Stocker 2002:135). Consumption of Pico de Orizaba obsidian in the neigh-
boring Gulf lowlands indicates a few phases of exploitation, with the Postclassic period 
the most intensive (Daneels and Pastrana 1988:100). Obsidian hydration dates from Las 
Limas indicate Early Postclassic period consumption (Pastrana 1986:143-144) while a 
shift to the use of Pico de Orizaba polyhedral cores with ground platforms in prismatic 
blade production occurred in the Mixtequilla Region during the Middle Postclassic period 
(Heller and Stark 1998:126).  
 Obsidian from Pico de Orizaba is generally of higher quality than the other well-
studied source within the environs of the Pico de Orizaba volcano, Guadalupe Victoria 
(Santley et al. 2001:57). High-quality Pico de Orizaba obsidian almost always has some 
crystalline development and the quality of the obsidian varies substantially within the 
deposit (Stocker and Cobean 1984:87). Pico de Orizaba obsidian commonly exhibits 
banding and has been described as primarily clear (Santley et al. 2001:56), cloudy grey 
(Cobean and Stocker 2002:139), and clear grey (Stark et al. 1992:229). Visually, Pico de 
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Orizaba and Guadalupe Victoria obsidian are very similar, although Cobean and Stocker 
(2002:139) note that Ixtetal Valley (Pico de Orizaba) obsidian is generally less cloudy 
than Guadalupe Victoria obsidian. Santley and colleagues (Santley et al. 2001:57) argue 
that obsidian quality is more effective at differentiating the two sources than color, while 
Stark and colleagues (Stark et al. 1992:229) view production technology as an effective 
way to differentiate obsidian from the two sources. 
 Guadalupe Victoria. The Guadalupe Victoria obsidian source is the most exten-
sive of a number of outcrops along the slopes of the Pico de Orizaba volcano (Cobean 
and Stocker 2002:131). The outcrop is located approximately 30 kilometers north-
northwest of the summit of Pico de Orizaba. The Guadalupe Victoria deposit is located 
near the town of Guadalupe Victoria, Puebla, and consists of large numbers of obsidian 
cobbles in streams and barrancas along the lower foothills of the volcano base (Stocker 
and Cobean 1984:84). The largest concentration in the area is located along the southern 
edge of the town (Cobean and Stocker 2002:167). These deposits likely do not present a 
primary context but result from fluvial and erosional processes (Stocker and Cobean 
1984:84). These cobble deposits were likely the sole source of Guadalupe Victoria obsid-
ian in the past as no intensive mining activity has been identified in the immediate region 
(Cobean et al. 1991:72). 
 The Pico de Orizaba volcano area was one of the most important obsidian sources 
in Mesoamerica during the Formative period and the Guadalupe Victoria deposit was 
likely the most heavily exploited, serving as the principal source of obsidian for the major 
Olmec centers (Cobean and Stocker 2002:165; Cobean et al. 1991:72). The source con-
tinued to be used in the Classic period although the widespread adoption of prismatic 
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blade technology beginning in the Middle Formative period (Hirth and Flenniken 2002: 
123; Pastrana and Hirth 2003:197) resulted in an increasing preference for higher quality 
obsidian conducive to prismatic blade production. Obsidian from the Guadalupe Victoria 
source is noted for its rather poor quality, as it has copious amounts of small inclusions 
that result in an uneven texture and poor flaking quality (Cobean et al. 1971:668; Santley 
et al. 2001:58). Visually, this obsidian is described as clear or translucent (Santley et al 
2001:47), cloudy grey (Stocker and Cobean 1984:88), or clear grey (Stark et al. 1992: 
229), and commonly exhibits banding. Guadalupe Victoria obsidian was most often used 
for flake and simple blade production, such as seen in the Sierra de los Tuxtlas (Santley 
et al. 2001:58). Additionally, only one blade from the Formative period occupation at San 
Lorenzo was sourced to Guadalupe Victoria (Cobean et al. 1971:668), and Stark and col-
leagues (Stark et al. 1992: 229) note that no evidence was identified in the Mixtequilla 
Region of south-central Veracruz that would suggest the production of prismatic blades 
from Guadalupe Victoria.  
 Zaragoza-Oyameles. The Zaragoza-Oyameles obsidian source area is located in 
eastern Puebla, near the Puebla-Veracruz border. The source area consists of a number of 
obsidian flows and outcrops between the towns of Teziutlan, Zaragoza, and Oyameles 
(Cobean and Stocker 2002:169). Ferriz (1985:367) divides this source area into two dis-
tinct flows, the Xaltipan Ignimbrite source and the Caltonac Rhyolite flows. Overall, the 
source area covers a distance of approximately 30 kilometers to the west and south of the 
town of Zaragoza (Cobean and Stocker 2002:169). Obsidian in the region was extracted 
through the construction of funnel-shaped pits between 3-7 meters in diameter. Obsidian 
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outcrops have also been identified in barrancas near Oyameles (Cobean and Stocker 
2002:173). 
 Obsidian from Zaragoza-Oyameles exhibits a wide range of variation in regard to 
physical characteristics. The majority of Zaragoza-Oyameles obsidian is a dark opaque 
black with minimal crystal development (Cobean and Stocker 2002:1969). Other variants 
include dull light grey and dark grey with streaks (Ferriz 1985:367). INAA of a sample of 
obsidian from the site of Palo Errado, near Tres Zapotes, Veracruz, indicated that obsid-
ian from the Zaragoza-Oyameles source included black, grey, and clear variants, each of 
which often contained banding or clouding (Knight and Glascock 2009:515). Zaragoza-
Oyameles obsidian generally possesses excellent flaking characteristics regardless of 
variant and is conducive to the production of prismatic blades (Ferriz 1985:367). 
 In some parts of southern Mesoamerica, the consumption of Zaragoza-Oyameles 
obsidian spans the Formative period to the Postclassic periods (Cobean and Stocker 2002: 
169). During the Classic period, the majority of obsidian consumed over most of the Gulf 
Coast and the Isthmus of Tehuantepec came from Zaragoza-Oyameles (Braswell 2003b: 
139; Stark et al. 1992:229; Zeitlin 1982:268). This obsidian was also common at Classic 
period sites in the Valley of Oaxaca (Feinman et al. 2013:64) and the lower Rio Verde 
Valley, Oaxaca (Joyce et al. 1995:11). The Classic period exploitation of the Zaragoza-
Oyameles source was likely controlled by Cantona, an exceptionally large site located a 
few kilometers to the southeast of the source area (Hirth 2006:290; López 1982:134-35). 
The presence of numerous obsidian workshops at Cantona indicates that one of the most 
important economic activities at the site was the exploitation and export of Zaragoza-
Oyameles obsidian (García and Merino 1998:210). Santley (1983:109) proposed Teoti-
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huacan control of the Zaragoza-Oyameles source, either directly or via a proxy site such 
as El Tajin, but Cantona’s size and settlement density, proximity to the source zone, and 
level of obsidian processing activity suggest direct control by Cantona. The lack of con-
gruence in the distribution of Teotihuacan-style materials with Zaragoza-Oyameles 
obsidian in the Gulf Coast and the Tehuacan Valley also suggests that Teotihuacan was 
not involved, and that Cantona maintained direct control of the source (Drennan et al. 
1990:190; Stark et al. 1992:232). I do not agree with Santley’s argument for Teotihuacan 
control of Zaragoza-Oyameles obsidian. 
 Sierra de Pachuca. The Sierra de Pachuca is an extinct volcanic area situated on 
the edge of the Trans-Mexican Volcanic Belt between the modern cities of Pachuca and 
Tulancingo, Hidalgo (Argote-Espino et al. 2012:50; Ponomarenko 2004:73). Located 
approximately 50 km northeast of Mexico City, the Sierra de Pachuca deposit is the 
largest obsidian source in the Central Highlands and covers an area of 150-250 km2 
(Cobean 1991:13, 2002:41). A number of areas within the general source region have 
been identified and studied, and include Cruz del Milagro, Sierra (or Cerro) de las 
Navajas, Las Minillas, El Durazno, and the larger Las Minas complex (Charlton and 
Spence 1982:20; Holmes 1900; Ponomarenko 2004:81; Spence and Parsons 1967:542; 
Tenorio et al. 1998:229). Argote-Espino and colleagues (2012:56) identify three larger 
flow systems within the region: the Las Minas, El Horcon, and Ixatla, within which the 
various subareas are located. Following prior literature (Charlton and Spence 1982:15; 
Cobean 2002:41), obsidian from the general source area will be referred to as “Pachuca 
obsidian.” 
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 Pachuca obsidian is known for its distinctive green color, which is most asso-
ciated with the Las Minas complex (Cobean 2002:41; Ponomarenko 2004:81). Less 
common variants include grey and brown obsidian from the El Horcon flow, which 
exhibits very little evidence for prehispanic exploitation (Argote-Espino et al. 2012:49; 
Ponomarenko 2004:88). Green obsidian displays a somewhat wide range of physical 
properties but minimal variation in chemical composition (Ponomarenko 2004:78-79). 
Pastrana (2002:21-22) divides green obsidian into four groups: 1) transparent green 
without crystals (the highest quality), 2) golden green with microcrystals, 3) dark or 
opaque green, and 4) reddish-brown, referred to as “meca” obsidian. 
 Pachuca obsidian, especially the translucent green variant, was widely traded in 
Mesoamerica (Braswell 2003b; Hirth 2006:289-290; Joyce et al. 1995; Pastrana 1989; 
Santley and Arnold 2005; Spence 1996). Additionally, it was the main source of obsidian 
for numerous highland states, including Teotihuacan, Tula, and Tenochtitlan (Cobean 
1991:15). Studies of the Pachuca source region and consumption elsewhere indicate a 
long (though not continuous) history of exploitation (Charlton and Spence 1982:26). Evi-
dence for the earliest mining activity at Pachuca indicates a Middle Formative period 
date. This mining consisted of the use of small circular pits up to three meters in depth 
(Cobean 2002:44; Pastrana 2002:15). Exploitation continued into the Classic period 
(Charlton and Spence 1982:26) and intensified substantially, as indicated by Teotihuacan 
workshops (Hirth and Flenniken 2002:127; Spence 1967, 1981) and the widespread 
distribution of Pachuca obsidian throughout much of Mesoamerica at this time (Hirth 
2006:289-290; Spence 1996). Evidence of Classic period mining is scarce because heavy 
exploitation in the Postclassic period likely destroyed much of the evidence for earlier 
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activity (Pastrana 2002:16). The Teotihuacan-associated mining sites of La Lagunilla and 
Coasacoalco indicate obsidian block extraction through the use of large open-air pits and 
trenches that reached depths of up to 20 meters (Pastrana and Domínguez 2009:134). 
 Exploitation of Pachuca obsidian dropped substantially during the Epiclassic per-
iod, possibly associated with the decline of Teotihuacan (Charlton and Spence 1982:66). 
Hirth and Flenniken (2002:127) proposed that the shift away from Pachuca obsidian in 
the Central Highlands might have been due to quarry specialists not producing polyhedral 
or macrocores, which were in demand. Whatever the reason, sites such as Coyotlatelco-
phase Azcapotzalco in the Valley of Mexico (García et al. 1990:228), pre-Tollan phase 
Tula, Hidalgo (Healan and Stoutamire 1989:224; Healan 2003:161), and Xochicalco, 
Morelos (Hirth, Bondar, Glascock, Vonarx, and Daubenspeck 2006:135) all show a 
heavy reliance on other sources, the most important of which was Ucareo, Michoacán 
(Cobean 1991:22; Healan 1997:93). Pachuca again became the primary source for obsid-
ian in Central Mexico during the Early Postclassic period (Hirth 2006:291). Mining was 
characterized by shaft mines ranging from 10 to 30 meters in depth (Pastrana 2002:25). 
An intensification of exploitation occurred in the Late Postclassic period, with an expan-
sion of open-air pit mining and the development of elaborate shaft and tunnel systems to 
reach deeper obsidian deposits (Charlton and Spence 1982:17-19; Cobean 1991:14; 
Pastrana 2002:25). 
 Pachuca obsidian was mainly used for the production of prismatic blades due to 
its almost complete lack of crystals and its consistent fracture pattern (Ponomarenko 
2004:73). At Teotihuacan, Pachuca obsidian was most often used for prismatic blade 
production, and also used for the production of bifaces and eccentrics (Clark 1979:47; 
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Spence 1967, 1981; Stocker and Spence 1973). During the Classic period, Pachuca obsid-
ian outside of the Central Highlands was commonly restricted to elites and used to rein-
force status (Aoyama 2001:352; Clark 1986:66). In these regions, Pachuca obsidian was 
an exotic good that often indicated a connection with the distant city of Teotihuacan and 
had important symbolic connotations due to its green color (Moholy-Nagy 1999:311; 
Spence 1996: 32; Stark 1990:255). 
 Otumba. The Otumba obsidian source is located in the eastern portion of the 
Teotihuacan Valley within the Mexican Central Highlands (Charlton and Spence 1982: 
40). The Otumba source extends from 8 kilometers east of the town of Otumba into the 
eastern slopes of the valley (Cobean 2002:57). In total, the source area covers an area of 
approximately 40 km2 spanning portions of the states of Mexico, Hidalgo, and Tlaxcala 
(Argote-Espino et al. 2012:51). 
 Otumba obsidian occurs in both block and nodular form (Spence 1981:776). Pre-
hispanic obsidian extraction consisted of broad excavations of “caves” on escarpment 
faces, shallow pit mining up to 2 meters in depth, and tunnel mining extending up to 5 
meters into the hillsides (Charlton and Spence 1982:44). Additionally, obsidian cobbles 
were exploited in both the source region and further down the San Juan River as far as 
Teotihuacan, approximately 15 kilometers to the west of the source (Cobean 2002:57; 
Spence 1981:776). As the closest source to Teotihuacan, Otumba obsidian was heavily 
exploited by the ancient city, primarily in the production of bifaces and scrapers (Spence 
1981:776). 
 Otumba obsidian displays a wide range of color variation. The majority of 
Otumba obsidian exhibits a dark grey, semi-transparent color. An opaque grey variant is 
 169 
also common (Cobean 2002:59). The grey variants often exhibit banding. “Meca” 
obsidian also occurs within the Otumba source zone. This is described as a mixture of 
mottled black or mottled grey and red (Clark 1979:47; Cobean 2002:59). 
 El Paredón. The El Paredón obsidian source is located within the northeast corner 
of the Valley of Mexico (Charlton et al. 1978:807). The source covers an area of approx-
imately 30 km2 spanning the states of Puebla and Hidalgo (Cobean 2002:53). It is located 
immediately southwest of the modern town of El Paredón (Charlton and Spence 1982: 
35). The region is underlain by an obsidian flow that is intermittently exposed in ravines 
and on hillsides (Cobean 2002:53). Obsidian extraction in this region was accomplished 
through the excavation of shallow pits, both circular and oval, measuring up to 5 to 7 
meters in length (Charlton and Spence 1982:37). The El Paredón source exhibits a long 
history of exploitation and was used to produce some of the earliest prismatic blades in 
Mesoamerica (Cobean 2002:53). 
 El Paredón obsidian does not exhibit as wide a range of visual traits as some other 
sources, such as Zaragoza-Oyameles (Knight and Glascock 2009) or Otumba (Cobean 
2002:59). Obsidian from this source is primarily grey in color (Charlton and Spence 
1982:36). It is generally transparent to translucent and the majority of obsidian from this 
source lacks banding (Charlton et al. 1978:807; Healan and Stoutamire 1989:211). In 
those samples that do exhibit banding the bands are described as possessing a slightly 
darker grey (Cobean 2002:55). 
 El Chayal. The El Chayal obsidian source is located in Mesoamerica’s southern 
volcanic region in Guatemala (Glascock et al. 1988:245) and is the only source from this 
region represented in the Teotepec obsidian assemblage. El Chayal begins 15 km north-
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east of the site of Kaminaljuyu (Sheets 1975b:101) and the entire source zone covers an 
area of approximately 110 km2 (Sidrys et al. 1976:1). Outcrops of obsidian are dispersed 
throughout the source zone, with at least two major quarry areas and 5 minor outcrops 
(Cobean et al. 1991:76; Sidrys et al. 1976:1). 
 Coe and Flannery (1964:48) argued that the exploitation of the El Chayal source 
primarily dated to the Middle Archaic and Late Archaic periods. Subsequent research 
disproved this initial observation, identifying heightened use of the El Chayal source 
during the Late Classic and Postclassic periods (Sheets 1975b:98). Within the Maya 
lowlands, Chiapas, and the Guatemalan Coast, El Chayal replaced San Martin Jilotepeque 
as the primary source of obsidian in the Late Preclassic (Clark et al. 1989:276). It 
continued as the dominant source for these regions through the Classic and Early 
Postclassic periods (Braswell 2003b:140; Clark et al. 1989:276). 
 El Chayal obsidian displays a few visually-distinct variants. Refracted color of 
this obsidian is most commonly medium grey with a milky or waxy appearance. Other 
color variants include clear, dark grey, and black. The reflected color of El Chayal obsid-
ian ranges from medium grey to black. The translucency of this obsidian is described as 
“medium” (Braswell et al. 2000:272). 
 
 
Visual Sourcing of Obsidian 
 
 
 Visual sourcing of obsidian, combined with the chemical characterization of a 
representative sample, is a common technique in Mesoamerican archaeology (Aoyama 
2001:348; Clark et al 1989:268; Knight 1999; Joyce et al. 1995; Stark et al. 1992; Santley 
 171 
et al. 2001). Visual sourcing involves the recording of various physical characteristics for 
each obsidian artifact. Artifacts are subsequently divided into attribute groups. A repre-
sentative sample is submitted for chemical characterization, which can then be used to 
link the artifacts to known Mesoamerican obsidian sources. The results of the chemical 
analysis are then extended onto the entire collection so that source reliance and consump-
tion can be understood better. 
 Visual analysis in this study was influenced by three previous visual sourcing/ 
chemical analyses from south-central and southern Veracruz. These analyses were from 
the Mixtequilla (Stark et al. 1992), the site of Palo Errado located adjacent to the Tuxtlas 
(Knight 1999; Knight and Glascock 2009); and the Western Tuxtlas Region (Santley et 
al. 2001). Most important to the construction of visual categories in this study was 
Braswell and colleagues (Braswell et al. 2000) testing of the utility of visual sourcing. 
This source provided numerous suggestions for useful categories and detailed efficient 
and effective ways to observe and record physical traits of obsidian artifacts. 
 Overall, I analyzed 3,866 obsidian artifacts for this visual sourcing analysis, 2,436 
from excavation and 1,430 from systematic surface collection. I recorded a total of nine 
categories for the visual traits of each obsidian artifact, which include both scalar and 
non-scalar data. These categories were reflected color, refracted color, bands, translu-
cency, clouding, inclusions, quality, uniformity, and surface reflection (Table 4.2). I 
recorded additional comments to describe specific traits in greater detail, when necessary. 
I completed all analysis with a loupe with 10x magnification and light from a compact 
fluorescent bulb. 
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 I manually assigned artifacts to groups based on similarities in visual appearance. 
I constructed a total of 15 groups based on the visual analysis (Table 4.3). Of these 15 
groups, 14 are internally similar, in that they display greater differences between groups 
Color  Banding  
Banding 
Color 
 Translucency  Quality 
Clear  Regular  Light Grey  Fully Translucent 1  Poor 1 
Green  Irregular  Grey  
Mostly 
Translucent 
2  Good 2 
Grey  Edge  Dark Grey  Mostly Opaque 3  Very Good 3 
Black    Black  Opaque 4  Excellent 4 
           
Clouding  Inclusions  
Surface 
Reflection 
 Internal Uniformity   
Yes  Micrograins  Lustrous  Uniform   
No  Granular  Semi-Lustrous  Uniform (Clear Edge)   
  Laminar  Non-Lustrous  Uniform (Light Edge)   
    Eroded  Blotches   
      Diffused Uneven   
      Banded Color   
 
Table 4.2. Traits recorded for obsidian visual sourcing analysis. 
 
 
Group Opaque Black 
Blotchy-Diffuse 
Black 
Opaque Black-
Grey 
Blotchy-Diffuse 
Black-Grey 
Total 758 101 78 70 
XRF Sample 14 4 3 2 
     
Group Opaque Grey 
Semitranslucent 
Grey 1 
Semitranslucent 
Grey 2 
Green 
Total 103 35 64 227 
XRF Sample 6 2 4 3 
     
Group 
Low Quality 
Opaque 
Low Quality-
Translucent 
Blotchy-Diffuse 
Grey 
Opaque Banded 
Total 45 658 34 45 
XRF Sample 2 12 1 2 
     
Group 
Moderate Quality 
Translucent 
Irregular 
High Quality-
Translucent 
Total 
Total 144 41 33 2436 
XRF Sample 4 11 5 75 
 
Table 4.3. Visual sourcing groups from Teotepec excavated obsidian assemblage. 
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than within groups and are based on similar traits. One group, the Irregular Group, served 
as a catch-all for rare variants that could not be placed in any other group. Group inclu-
sion was determined by shared suites of visual traits. Descriptions of shared traits are 
provided for each group in the “Obsidian Visual Groups and XRF Samples” subsection. 
 
 
Chemical Determination of Teotepec Obsidian 
 
 
Sample Selection 
 I selected a sample of 75 obsidian artifacts for energy-dispersive X-ray fluores-
cence (XRF) analysis. This sample was taken from the excavated portion of the Teotepec 
assemblage to maintain greater chronological control. A number of different attribute 
groups were constructed from the visual attributes. Each group’s proportion of the total 
excavated obsidian assemblage was determined. The number of artifacts represented by 
each group in the sample was chosen to match its proportion in the total assemblage. I 
lowered sample numbers for a few of the abundant groups to increase the number of 
samples from the lower quantity groups. For example, Opaque Black high-quality obsid-
ian was the largest group identified, comprising 31.1 percent of the entire assemblage. 
Therefore, the quantity of this group to be included for XRF equals 23 (31.1 percent of 75 
equals 23.3 artifacts). The actual quantity submitted for XRF was reduced to 14 due to 
the high degree of uniformity within this group and the strong likelihood that this entire 
group could be attributed to the Zaragoza-Oyameles source in Puebla. After the quantity 
of each group in the XRF sample was determined, I selected samples by numbering all 
artifacts within each group and randomly selecting the predetermined quantity from each 
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group (Table 4.3). The 75-artifact sample was submitted to the University of Missouri 
Research Reactor (MURR) for XRF analysis. 
 XRF analysis at MURR used a ThermoScientific dispersive XRF Spectrometer 
with a rhodium-based X-ray tube and thermoelectrically-cooled silicon-drift detector 
(SDD), operated at 35kV. Each sample was counted for two minutes. Elements measured 
in this analysis consisted of Manganese (Mn), Iron (Fe), Zinc (Zn), Rb (Rubidium), Sr 
(Strontium), Yttrium (Y), Zirconium (Zr), Niobium (Nb), and Thorium (Th). Elemental 
concentrations were compared to 40 well-characterized Mesoamerica obsidian sources 
(Glascock 2015:2). All artifacts were linked to one of these known sources (Figure 4.13). 
 
Figure 4.13. Scatterplot of XRF data for Rb (Rubidium) and Sr (Strontium) for 
obsidian sample from Teotepec showing source groups. The larger groups are 
surrounded by 90% confidence ellipses (from Glascock 2015). 
 175 
Obsidian Visual Groups and X-Ray Fluorescence Samples 
 Since sample selection for XRF was restricted to the excavated portion of the 
assemblage, the count totals provided for each group in the discussion below are for the 
excavated materials only.  
 Opaque Black Visual Group. This was the largest of the 15 visual groups, with 
758 artifacts. Both reflected and refracted colors in this group are black and translucency 
was restricted to values of 3 (mostly opaque) and 4 (opaque). Internal color distribution 
was restricted to uniform artifacts (uniform, uniform with light edges, and uniform with 
clear edges). Quality was restricted to values of 3 and 4. A minor amount of artifacts also 
displayed edge banding and/or inclusions. A total of 14 samples were submitted for XRF 
analysis, covering the minor range of variation within the group. All 14 samples were 
sourced to Zaragoza-Oyameles. 
 Blotchy-Diffuse Black Visual Group. This group consists of 101 artifacts. This 
group is very similar to Opaque Black in that almost all visual traits are the same, with 
the one major difference being the internal distribution of color. Quality and Translucen-
cy values range from 3 to 4 (Note: Observations and values were taken for portions of the 
blade that were black in color). Color distributions included diffuse, amorphous, or rela-
tively circular blobs of black coloring and very diffuse irregular banding within translu-
cent to semi-opaque obsidian. The location of black areas on the artifacts did not corre-
late with artifact thickness. Four samples were submitted for XRF analysis. All samples 
were sourced to Zaragoza-Oyameles. 
 Opaque Black-Grey Visual Group. This group consists of 78 artifacts. It is visu-
ally similar to the Opaque Black group, with the main difference being a refracted grey 
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color. Almost all artifacts displayed a translucency value of 3 or a cloudy 2, with a few 
possessing values of 4. The quality of all group members was characterized as 3 or 4. 
Like Opaque Black, a minor amount of artifacts had inclusions and/or edge banding. 
Three samples were submitted for XRF analysis. All three samples were sourced to 
Zaragoza-Oyameles. 
 Blotchy-Diffuse Black-Grey Visual Group. This group consists of 70 artifacts. 
Obsidian from this group is virtually identical to the Opaque Black-Grey group, with the 
only difference being internal distribution of color. Translucency values ranged from 4 to 
a cloudy 2. All quality values were either 3 or 4. Color distributions included diffuse, 
amorphous or roughly circular blobs of black/dark grey coloring and very diffuse irreg-
ular banding within translucent to semi-opaque obsidian. Two samples were submitted 
for XRF analysis. Both were sourced to Zaragoza-Oyameles. 
 Opaque Grey Visual Group. This group consists of 103 artifacts. Both reflected 
and refracted colors are grey. Translucency ranges from 3 to 4 and quality is primarily 3 
(68 with quality value of 3, 29 with quality value of 4). This group differs from others in 
that the surface is somewhat rough and granular, and the color is a much lighter, milky 
grey than the grey coloring seen in other groups. Six samples were submitted for XRF 
analysis. All six samples were sourced to Zaragoza-Oyameles. 
 Semitranslucent Grey 1 Visual Group. This group consists of 32 artifacts. Visu-
ally, this group is very similar to the Opaque Grey group, with the exception that obsidian 
assigned to this group has a translucency value of 2 instead of 3 or 4. The color of this 
obsidian group is grey-grey (reflected-refracted), and quality ranges from 3 to 4. The sur-
face displays the same rough, somewhat granular milky grey texture as the Opaque Grey 
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group as well. Initially, the samples from this group were included with the samples from 
the Opaque Grey group. After a review of the data, it was determined that translucency 
did not correlate with thickness of artifact. A separation was implemented, and two 
samples were submitted for XRF. Both samples were sourced to Zaragoza-Oyameles. 
 Blotchy-Diffuse Grey Visual Group. This group consists of 34 artifacts. This 
obsidian is similar to Opaque Grey in most traits, except for internal distribution of color. 
Translucency values range from 4 to a cloudy 2. Color is grey-grey (reflected-refracted). 
Material quality values are primarily 3, with a few identified as 4. Many artifacts also 
have laminar grey inclusions. Color distribution includes diffuse grey clouds, diffuse 
band-like concentrations of varying widths, and isolated portions of solid grey color 
(often, though not always, in a thicker portion of the artifact). One sample was submitted 
for XRF analysis and sourced to Zaragoza-Oyameles. 
 Green Visual Group. This group consists of 227 artifacts. All obsidian in this 
group is primarily green in color. A small amount of obsidian displays a greenish-gold or 
greenish-brown color. Most of the obsidian in this group is highly translucent (values of 1 
to 2), while a small minority is opaque. Green obsidian in Mesoamerica is associated with 
the Pachuca, Hidalgo source. Additionally, the Pizarrin source in the Tulancingo region 
produces obsidian that is described as coarse green-brown (Charlton and Spence 1982: 
30) or as having a green tinge (Cobean 2002:47). Obsidian from the Pizarrin source is 
described as inferior in quality to Pachuca obsidian and is generally not suitable for blade 
production (Hirth 2006:292). Three samples were submitted for XRF, including one 
opaque green-brown blade with coarse-grained inclusions. All artifacts were sourced to 
Pachuca. 
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 Low-Quality Translucent Visual Group. This is the second largest group, with 658 
artifacts. All members possess a translucency value of 1 or 2 and a quality value of 1 or 2 
as well. All artifacts have inclusions, the majority of which include large grains. Color 
ranges from Clear-Clear (reflected-refracted) to Grey-Grey. A total of 12 samples were 
submitted for XRF. All artifacts were sourced to Guadalupe Victoria. 
 Low-Quality Opaque Visual Group. This group consists of 45 artifacts. The Low-
Quality Opaque group is very similar to the Low-Quality Translucent group in that qual-
ity ranges from 1 to 2 and all samples possess inclusions (some with multiple types of 
inclusions). Color ranges from Black-Grey (reflected-refracted) to Grey-Grey. The trans-
lucency value for this group is 3. Internal color distribution was primarily blotchy or 
diffuse, with the remaining few samples uniform with light edges. Two samples were 
submitted for XRF analysis, both sourced to Guadalupe Victoria. 
 Opaque Banded Color Visual Group. This group consists of 45 artifacts. Obsidian 
from this group exhibited quality and translucency values ranging from 3 to 4. Some 
samples exhibited micrograin and/or laminar inclusions. The distinguishing feature was 
the presence of more than one color in the artifact. Unlike some of the diffuse color dis-
tributions of other groups (with areas of color interspersed with translucent colorless 
areas), this obsidian is opaque with solid colors. Most of the obsidian in this group dis-
plays both solid opaque grey and solid opaque black areas, sometimes in a band-like 
distribution. One prismatic blade in this group is of particular interest in that half of the 
blade places it in the Opaque Grey group while the other half places it in the Opaque 
Black group, suggesting the same source for both groups and a possible alternative expla-
nation for the granular grey texture and color (possibly due to erosion or hydration). 
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 Two samples were submitted for XRF analysis. One was sourced to Zaragoza-
Oyameles and the other to Otumba. The inclusion of Otumba was surprising, as a sample 
of obsidian derived from the TRAS and MAP collections submitted for INAA did not 
identify any Otumba obsidian (Santley et al. 2001) and samples from nearby Palo Errado 
(Knight and Glascock 2009) and the Mixtequilla region (Stark et al. 1992) identified low 
amounts of Otumba material. After this identification, I reviewed obsidian from this 
group, determined the Otumba sample banding to be different from the majority of the 
rest of the group (alternating black and grey bands) and identified three more probable 
Otumba obsidian artifacts. 
 High-Quality Translucent Visual Group. This group consisted of 33 artifacts. All 
members possessed a quality value of 4 and a translucency value of 1, and exhibited uni-
form distribution of color. As high quality obsidian artifacts with a translucency value of 
1 were rare in this assemblage, I included all within the same group. Color within this 
group ranged from clear-clear to grey-grey. Many artifacts had micrograin inclusions, 
and the majority were characterized as cloudy. Five samples were submitted for XRF 
analysis. Three were sourced to El Paredón, one to Zaragoza-Oyameles, and one to Pico 
de Orizaba. The three El Paredón sources had identical characteristics (grey-clear with 
uniform distribution, no bands or inclusions). The Zaragoza artifact was identified as 
grey-clear, cloudy, with micrograin inclusions. The Pico de Orizaba sample was clear-
clear and cloudy. 
 Irregular Visual Group. This group consisted of 41 artifacts. These were rare or 
unique variants that could not be placed in any of the other groups. Because this group 
serves as a catch-all for non-assignable samples, there is considerable variation within 
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this group. All artifacts have quality values of 3 or 4. Most samples have a translucency 
value of 1 or 2, with the remainder a value of 3. Color ranges from black-black to clear-
clear, with the majority grey-grey or grey-clear. Color distribution ranges from uniform 
to blotchy, and the artifacts range from no inclusions to multiple granular and laminar 
inclusions. Many of these artifacts exhibit a strong brownish hue. I submitted a dispro-
portionately high number of samples from this group in an attempt to identify any minor 
sources. I submitted 11 Irregular group samples for XRF analysis. Five samples were 
sourced to Zaragoza-Oyameles, two to El Paredón, two to Pico de Orizaba, and one each 
to El Chayal and Guadalupe Victoria. Therefore, the majority of these were rare variants 
of the more common sources instead of obsidian from uncommon sources. 
 Semitranslucent Grey 2 Visual Group. This group consisted of 64 artifacts. The 
categories constructed for this analysis rendered this group virtually identical to the Semi-
translucent Grey 1 group, but visually this group was different. The difference was in the 
shade of grey, as Semitranslucent Grey 1 had a lighter milky grey granular surface and 
this group was a darker grey. The surface was also consistently more lustrous and smooth 
than Semitranslucent Grey 2. This group was therefore separated based on the notes taken 
for each piece of obsidian. Four samples were submitted for XRF analysis. Two samples 
were sourced to Pico de Orizaba, one to Guadalupe Victoria, and one to El Chayal.  
 Moderate-Quality Translucent Visual Group. This group consisted of 144 arti-
facts. This group was visually similar to the High Quality Translucent and Low Quality 
Translucent groups, differentiated primarily by an intermediate quality value (all values 
were 3). All material in this group was either grey-clear or clear-clear in color. All arti-
facts had micrograin inclusions and a minor amount also possessed either granular or 
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laminar inclusions. Four samples were submitted for XRF analysis. Three were sourced 
to Guadalupe Victoria and one was sourced to Pico de Orizaba. 
 
Results of Visual and Chemical Analyses 
 After XRF analysis I determined that a few visual categories were not very useful 
in differentiating sources, such as banding (variants of most sources had banding) and 
level of surface reflection (which seemed to be related to weathering). Overall, the visual 
analysis was highly effective in identifying obsidian from some sources and less effective 
in others. The majority of the sample consisted of Zaragoza-Oyameles and Guadalupe 
Victoria obsidian, and the most common variants were easily identified, in addition to 
Pachuca obsidian. Where this visual analysis was not as effective was in differentiating 
sources (or variants of sources) with significant overlap, principally the highly translucent 
samples. High quality translucent samples included minor Zaragoza-Oyameles variants, 
Pico de Orizaba, and El Paredón. Additionally, previous researchers (Stark et al. 1992: 
229) identify some problems with differentiating between clear grey obsidian from Pico 
de Orizaba and Guadalupe Victoria, an issue which was apparent in the Moderate Quality 
Translucent group. Santley and colleagues (Santley et al. 2001:57) propose the use of 
material quality to differentiate Pico de Orizaba from Guadalupe Victoria obsidian, and 
this functions for separating excellent (4) from poor quality (1 and 2). I was unable to 
consistently separate the moderate quality Guadalupe Victoria from Pico de Orizaba 
obsidian, however. The groups that posed problems for separating sources were Semi-
translucent Grey 2, Moderate Quality Translucent, Irregular, and High Quality Trans-
lucent. These totaled 282 out of 2,436 samples (11.6 percent). 
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 Using the data from the visual sourcing analysis and the XRF analysis, I assigned 
a source to each obsidian sample from Teotepec excavation and surface collection (Table 
4.4). For samples from the four problem groups, I employed other means to identify 
obsidian source. These included factors such as reduction technology for moderate 
quality obsidian from the Guadalupe Victoria (flake-core) and Pico de Orizaba (core 
blade) sources. 
Excavation 
El 
Chayal 
Guadalupe 
Victoria 
Pico de 
Orizaba 
Otumba Pachuca 
El 
Paredón 
Zaragoza-
Oyameles 
Total 
Count 6 878 54 4 227 8 1259 2436 
Weight (g) 2.4 356.65 18.75 1.85 93.15 3.8 640.55 1117.15 
         
Surface 
El 
Chayal 
Guadalupe 
Victoria 
Pico de 
Orizaba 
Otumba Pachuca 
El 
Paredón 
Zaragoza-
Oyameles 
Total 
Count 4 538 54 0 101 8 725 1430 
Weight (g) 3.35 267.15 15.75 0 43.6 4.3 356.3 690.45 
         
Total 
El 
Chayal 
Guadalupe 
Victoria 
Pico de 
Orizaba 
Otumba Pachuca 
El 
Paredón 
Zaragoza-
Oyameles 
Total 
Count 10 1416 108 4 328 16 1984 3866 
Weight (g) 5.75 623.8 34.5 1.85 136.75 8.1 996.85 1807.6 
 
Table 4.4. Teotepec obsidian totals. 
 
 
Teotepec Obsidian 
 One of the ways in which I examine Matacapan’s effect on exchange in the WTR 
is by focusing on lithic production and consumption. I specifically focus on obsidian 
from two common sources, Zaragoza-Oyameles and Pachuca. Initial data recovered by 
the TRAS via surface collection at Teotepec suggested possible reliance of Teotepec on 
Matacapan for supplying prismatic blades produced with obsidian from these sources. 
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Specifically, Teotepec’s imbalance between high amounts of consumption evidence and 
low amounts of production evidence of Zaragoza-Oyameles prismatic blades were iden-
tified as rather anomalous in relation to the sites of Matacapan, Ranchoapan, and other 
TRAS centers (Barrett 2003:120; Santley 2007:146). The presence of apparently high 
proportions of Pachuca obsidian also stood out from regional trends, especially in that 
Teotepec lacked the Teotihuacan-style material culture that seemed to have a strong 
association with Pachuca obsidian in the region. To assess these initial conclusions, I 
separated all excavated obsidian into groups by period. These groups are separated into 
the Middle Classic period, Early Classic period, and a group including obsidian from 
earlier periods. This study includes the first two groups. Data for each obsidian source for 
each period are provided by count (Table 4.5), weight (Table 4.6), and count/rim sherd 
(Table 4.7). 
Count         
Period 
El 
Chayal 
Guadalupe 
Victoria 
Otumba Pachuca 
El 
Paredón 
Pico de 
Orizaba 
Zaragoza-
Oyameles 
Total 
Early 
Classic 
1 148 0 32 1 11 186 379 
Middle 
Classic 
5 444 4 186 7 31 997 1674 
           
Count (Percent) 
       
Period 
El 
Chayal 
Guadalupe 
Victoria 
Otumba Pachuca 
El 
Paredón 
Pico de 
Orizaba 
Zaragoza-
Oyameles 
 
Early 
Classic 
.26 39.05 .00 8.44 .26 2.90 49.08  
Middle 
Classic 
.30 26.52 .24 11.11 .42 1.85 59.56  
 
Table 4.5. Early Classic and Middle Classic period obsidian counts from Teotepec 
excavation. 
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Weight (grams)        
Period 
El 
Chayal 
Guadalupe 
Victoria 
Otumba Pachuca 
El 
Paredón 
Pico de 
Orizaba 
Zaragoza-
Oyameles 
Total 
Early 
Classic 
.9 84.1 .0 21.8 .6 5.25 109.45 222.1 
Middle 
Classic 
1.5 145.7 1.85 67.75 3.2 10.2 488.85 719.05 
         
Weight Percent        
Period 
El 
Chayal 
Guadalupe 
Victoria 
Otumba Pachuca 
El 
Paredón 
Pico de 
Orizaba 
Zaragoza-
Oyameles 
 
Early 
Classic 
.41 37.87 .00 9.82 .27 2.36 49.28  
Middle 
Classic 
.21 20.26 .26 9.42 .45 1.42 67.99  
 
Table 4.6. Early Classic and Middle Classic period obsidian weights. 
 
 
Count         
Period 
El 
Chayal 
Guadalupe 
Victoria 
Otumba Pachuca 
El 
Paredón 
Pico de 
Orizaba 
Zaragoza-
Oyameles 
Total 
Early 
Classic 
1 148 0 32 1 11 186 379 
Middle 
Classic 
5 444 4 186 7 31 997 1674 
         
Count/Rim Sherd       
Period 
El 
Chayal 
Guadalupe 
Victoria 
Otumba Pachuca 
El 
Paredón 
Pico de 
Orizaba 
Zaragoza-
Oyameles 
Total 
Early 
Classic 
.001 .111 .000 .024 .001 .008 .139 .283 
Middle 
Classic 
.001 .108 .001 .045 .002 .008 .242 .406 
 
Table 4.7. Early Classic and Middle Classic period obsidian counts/rim sherd. 
 
 
Obsidian Consumption at Teotepec 
 Zaragoza-Oyameles Obsidian Consumption. Zaragoza-Oyameles is the most 
well-represented obsidian source at the site of Teotepec (Figure 4.14), comprising 49.08 
percent of the Early Classic period and 59.56 percent of the Middle Classic period 
excavated assemblage (Figure 4.15). Consumption of obsidian from this source increases 
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substantially from the Early Classic period to the Middle Classic period, mirroring larger 
contemporaneous Gulf Coast trends (Braswell 2003b:139; Santley et al. 2001:59; Stark et 
al. 1992:229). The vast majority of obsidian from this source was associated with pris-
matic blade technology (Table 4.8). Tertiary (prismatic) blades and blade fragments alone 
 
Figure 4.14. Surface distribution of Zaragoza-Oyameles obsidian at Teotepec (min: 
1 artifact, contour interval: 1). 
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Figure 4.15. Zaragoza-Oyameles obsidian as a percentage of the excavated 
assemblage from Teotepec. 
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make up the majority of the excavated Zaragoza-Oyameles obsidian and significant pro-
portions of the entire excavated obsidian assemblage for the Early Classic and Middle 
Classic periods (Figure 4.16). A very minor proportion of Zaragoza-Oyameles obsidian, 
4.30 percent in the Early Classic period and 2.01 percent in the Middle Classic period, is 
associated with biface production. The remainder consists mostly of very small (.05 
grams or less) pressure and percussion debitage that cannot be confidently assigned to 
any production technology or use. 
Period Total Artifacts Blade Production Percent 
Early Classic 186 166 89.25 
Middle Classic 997 908 91.07 
 
Table 4.8. Excavated Zaragoza-Oyameles obsidian associated with prismatic blade 
production at Teotepec. 
 
 
 
Figure 4.16. Proportions of Zaragoza-Oyameles tertiary blades from Teotepec 
excavation. 
Early Classic Period                     Middle Classic Period
% of Excavated Zaragoza-Oyameles                   % of Excavated Obsidian
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 Zaragoza-Oyameles blades are found across most of Teotepec (Figure 4.17). 
Major concentrations occur in the westernmost portion of the site, the area around the 
four excavation units, and in the northeastern portion of the project area. Production 
evidence (reduction and core maintenance debitage, core fragments) is also found in a  
 
Figure 4.17. Surface distribution of Zaragoza-Oyameles blades at Teotepec (min: 
1 artifact, contour interval: 1). 
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Figure 4.18. Surface distribution of Zaragoza-Oyameles prismatic blade production 
evidence at Teotepec (min: 1 artifact, contour interval: 1). 
 
 
moderate portion of Teotepec, albeit in low levels, and is less dispersed than consumption 
evidence (Figure 4.18). Production concentrations are located in the same northeastern 
portion of the project area as well as immediately north-northeast of the central plaza. 
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There is significant overlap in the surface distribution of Zaragoza-Oyameles obsidian 
consumption and production at Teotepec. Surface data around the domestic excavations 
do not indicate a major concentration of production evidence. 
 Pachuca Obsidian Consumption. Importation of Pachuca obsidian in the WTR 
reached its zenith during the Middle Classic period (Santley 2007:147). Teotepec follows 
this trend, as Pachuca obsidian increases as a proportion of the total analyzed assemblage, 
weight, and when standardized with rim counts from the Early Classic to Middle Classic 
period. All four individual excavation units show this increase (Table 4.9). Though one 
unit, -130N 66E, shows a decrease in Pachuca obsidian as a proportion of the entire 
assemblage, this is a result of the substantial increase in Zaragoza-Oyameles obsidian 
instead of a decrease in Pachuca obsidian. All four units show increases when Pachuca 
obsidian counts are standardized by rim sherds. 
Period Unit Total Pachuca Proportion Obsidian/Rim 
Early Classic -129N 64E 9 16.07 .020 
Middle Classic -129N 64E 62 16.67 .046 
      
Early Classic -130N 66E 13 13.83 .027 
Middle Classic -130N 66E 74 10.45 .047 
      
Early Classic -155N 60E 4 5.33 .022 
Middle Classic -155N 60E 35 12.15 .039 
      
Early Classic -85N 112E 6 3.90 .025 
Middle Classic -85N 112E 15 4.90 .050 
 
Table 4.9. Pachuca obsidian counts from excavated contexts at Teotepec. 
  
 
 Although a visual source analysis of all obsidian excavated from Teotepec was 
not completed, Pachuca obsidian’s distinct green color allows for easy identification. I 
will reference the entire PAT obsidian assemblage in relation to Pachuca obsidian. Over-
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all, a total of 472 pieces of green obsidian was recovered by the PAT from both surface 
collection and excavation (Table 4.10). Of this total, 95.34 percent of Pachuca artifacts 
were pressure blade fragments. Medial blades alone constituted 77.75 percent of the 
entire Pachuca obsidian from Teotepec. Only 8 artifacts (1.69 percent of total artifacts) 
were associated with blade production, and included 2 core reduction flakes, two possible 
polyhedral core fragments, 1 platform trimming flake, 1 percussion blade fragment, 1 
plunging blade, and 1 error recovery blade. The minimal production evidence, lack of 
whole blades, and substantial imbalance in proportions of different blade segments sug-
gest processed-blade trade (De León et al. 2009:119) in which Teotepec was primarily 
importing medial blade segments of Pachuca obsidian. 
Type Surface Excavation Total Percent    
Flakes/Debitage 2 12 14 2.97    
Distal Blade Segment 5 19 24 5.08    
Medial Blade Segment 78 289 367 77.75    
Proximal Blade Segment 8 40 48 10.17    
Proximal Blade Segment 
(Ground Platform) 
4 7 11 2.33    
Other (Blade Production) 4 4 8 1.69  Type Percent 
Total 101 371 472   
All 
Blades 
95.34 
 
Table 4.10. Pachuca obsidian counts from all contexts at Teotepec. 
 
 
 While Pachuca obsidian is found throughout much of the site of Teotepec, it is not 
uniformly distributed (Figure 4.19 and 4.20). Out of 13 PAT excavation units, the four 
units included in this study accounted for 61.2 percent (227 of 371) of the entire sample. 
Three units did not have any Pachuca obsidian. Of these three, two were located in the 
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vicinity of a long low plaza, one inside (15N 15E) and one outside (-35N 35E). The third 
unit (-15N -48E) was located inside the main plaza and an additional unit (-32N -55E) 
inside the main plaza only yielded six pieces of Pachuca obsidian (Figure 4.21). In total, 
in the other nine units at the site, the proportion of Pachuca obsidian in the Classic period 
 
Figure 4.19. Surface distribution of Pachuca obsidian at Teotepec (min: 1 artifact, 
contour interval: 1). 
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Figure 4.20. All surface collection squares with Pachuca obsidian at Teotepec. 
 
obsidian assemblage ranges from 0 percent to 7.3 percent (median: 3 percent, mean: 3.6 
percent). Three areas of higher Pachuca obsidian concentrations can be seen at the site, 
one southeast of the monumental core (where the 4 excavations of domestic contexts 
were located), one immediately north/northeast of the monumental core, and one area 
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south/southeast of the monumental core (Figure 4.22). Surface distribution and subsur-
face testing give some indication of preferential access for elite inhabitants at the site. No 
excavation or surface collections were placed farther to the north of the site, which would 
have provided additional evidence to support or refute this observation. 
 
Figure 4.21. Location of excavation units minimal to no Pachuca obsidian. 
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Figure 4.22. Concentrations of collection units with Pachuca obsidian at Teotepec. 
 
 
 Guadalupe Victoria Obsidian Consumption. Guadalupe Victoria is the second 
most common source for obsidian at Teotepec. It was primarily used for flake-core 
technology because its poor quality was not conducive to prismatic blade production 
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(Cobean et al. 1971:668). Most Guadalupe Victoria obsidian at Teotepec consists of 
simple conchoidal flakes, angular shatter, bifacial thinning flakes, and fragments of 
multidirectional flake cores. I also identified some specialized flakes which exhibit con-
tinuous edge crushing or minor-moderate retouch. Guadalupe Victoria obsidian is found 
throughout the site (Figure 4.23). To some extent this obsidian is likely associated with 
some of the Formative period occupation, such as concentrations within the northwestern 
portion of the site. In excavated contexts, the proportion of Guadalupe Victoria obsidian 
drops from 39.05 percent to 26.52 percent of the total obsidian assemblage from the Early 
Classic period to the Middle Classic period (Table 4.11). Much of this proportional drop 
can be attributed to the increase in quantities of Zaragoza-Oyameles obsidian. A minimal 
decrease in Guadalupe Victoria obsidian consumption is indicated by obsidian counts per 
rim sherd (Figure 4.24). Guadalupe Victoria obsidian consumption exhibits stability as it 
continues to be an important secondary obsidian source into the Middle Classic period. 
 From a regional perspective, obsidian from Guadalupe Victoria exhibits a similar 
diachronic pattern to Pico de Orizaba, albeit without the Postclassic period resurgence. 
Guadalupe Victoria obsidian is a major component of Early Formative and Middle Form-
ative assemblages and remains a common, but minor, component of later assemblages 
(Santley et al. 2001:57; Stoner 2011:467). A substantial short-term increase has been 
identified in proportions of Guadalupe Victoria for the Terminal Formative period in the 
Catemaco River Valley as well (Santley et al 2001:57). Guadalupe Victoria was almost 
exclusively used for flake and simple blade production (Santley et al. 2001:58; Stark et 
al. 1992:229). Low-scale flake production was distributed throughout the countryside, 
with no identified concentrations of flake production activity (Barrett 2003:73). 
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Figure 4.23. Surface distribution of Guadalupe Victoria obsidian at Teotepec (min: 
1 artifact, contour interval: 1). 
 
 
Source 
El 
Chayal 
Guadalupe 
Victoria 
Otumba Pachuca 
El 
Paredón 
Pico de 
Orizaba 
Zaragoza-
Oyameles 
Early Classic Period .26 39.05 .00 8.44 .26 2.90 49.08 
Middle Classic Period .30 26.52 .24 11.11 .42 1.85 59.56 
 
Table 4.11. Guadalupe Victoria obsidian as percentage of excavated assemblage at 
Teotepec. 
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Figure 4.24. Guadalupe Victoria obsidian from Teotepec excavation, standardized 
by rim sherds. 
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 Guadalupe Victoria was likely imported into Teotepec in the form of cobbles, as 
some angular shatter still retains the original cobble surface or chemically-weathered rind 
(cortex). The consumption of Guadalupe Victoria obsidian during the Classic period at 
Teotepec differs somewhat from the general patterns seen in the rest of the Western 
Tuxtlas. Obsidian associated with flake-core technology accounts for approximately 10 
percent of the Middle Classic obsidian assemblage from Matacapan (Santley 2007:135). 
For the Tuxtlas Regional Archaeological Survey, approximately 20 percent of the Period 
III (A.D. 300-650, the Early Classic and Middle Classic period) obsidian assemblage was 
identified as pertaining to flake-core production (Barrett 2003:89). In the neighboring 
Tepango River Valley, Guadalupe Victoria constitutes 7 percent of the obsidian assem-
blage during the Santiago A and B phases (A.D. 300-650) (Stoner 2011). At Teotepec, 
Guadalupe Victoria comprises 28.84 percent of the combined Early-Middle Classic 
period excavated contexts. These proportions suggest a greater reliance on Guadalupe 
Victoria obsidian than the rest of the Tuxtlas region. The greater proportions of Guada-
lupe Victoria at Teotepec and other TVAS sites in comparison to Matacapan, and the 
minimal change in rate of consumption at Teotepec from the Early Classic to Middle 
Classic period, is not suggestive of a role of importer nor distributor for Matacapan. 
 
Teotepec Obsidian Data and Expectations 
 A few changes in obsidian consumption were identified at Teotepec from the 
Early Classic to Middle Classic period. I now present more detailed production data and 
contextualize consumption and production at Teotepec within the WTR. I will assess 
whether diachronic changes at Teotepec and differences between Teotepec and other 
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Tuxtlas sites conform to expectations based on a prismatic blade supplier role for the 
Matacapan polity. My initial hypothesis is that Teotepec shifted to more of a consumer 
role in relation to prismatic blades during the Middle Classic period, and that the Mata-
capan polity served the role of supplier. This expectation is in keeping with the idea of 
peripheralization of the Tuxtlas due to a core outpost. 
 Expectations for the two different obsidian sources differ due to differences in 
importation and distribution. First, Zaragoza-Oyameles obsidian consumption increases 
substantially at Teotepec from the Early Classic to Middle Classic period. This trend is 
seen throughout the rest of the Gulf Coast and the Isthmus of Tehuantepec (Braswell 
2003b: 139; Stark et al. 1992:229; Zeitlin 1982:268), and can therefore not be attributed 
to Matacapan. As mentioned in the discussion of the Zaragoza-Oyameles source, Santley 
(1983:109) proposed Teotihuacan control of Zaragoza-Oyameles, but this is not an 
accepted interpretation nor is it supported by any data. Second, Zaragoza-Oyameles 
obsidian was primarily imported into the southern Gulf Coast Lowlands in core form 
(macrocores and polyhedral cores) (Knight 2003:75; Knight and Glascock 2009:516; 
Santley and Barrett 2002:96) and final removal of prismatic blades was undertaken 
within the region. Because of these details, changes in relative proportions of production 
indicators and blades are more indicative of a shift towards greater consumption, relative 
to production, than increases in quantities of this widely available material. 
 Conversely, evidence suggests that Pachuca obsidian was almost entirely import-
ed into the WTR and surrounding regions as finished prismatic blades or processed blade 
segments. A comparison of assemblages from different sites and survey projects both 
within and adjacent to the Tuxtlas shows that Pachuca prismatic blades comprised the 
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vast majority of the total Pachuca obsidian assemblages (Knight 2003:75; Santley 2007: 
135; Santley and Barrett 2002:95) (Table 4.12). Stoner (2011:473) notes the almost total 
lack of blade production evidence in the TRAS for all sources aside from Zaragoza-
Oyameles, suggesting importation of finished Pachuca blades. For Pachuca obsidian, pro-
portions of prismatic blade products and byproducts are not relevant since all available 
evidence suggests importation of blades or blade segments. Changes in general obsidian 
consumption are more indicative of access and interaction. 
Obsidian 
Collection 
Teotepec Matacapan 
Tres 
Zapotes 
TRAS 
Centers 
Hueyapan 
Centers 
Blade 
Percentage 
95.34 91.00 85.00 90.30 94.30 
 
Table 4.12. Pachuca prismatic blades as percentage of total Pachuca assemblages. 
 
 
 I view the potential distribution of each of these two goods as two different inter-
action networks. As networks do not necessarily share the same boundaries (Chase-Dunn 
and Hall 1993:859), I will assess evidence for the existence and intensity of each network 
separately. While I do not argue for direct Teotihuacan control of Tuxtlas regional distri-
bution networks, I do view these networks (if their existence is supported by the data) as 
incorporating mechanisms that served to increase integration within the WTR through 
Matacapan. Access to Pachuca obsidian also provided an additional panregional connec-
tion, potentially bringing in local populations, such as those at Teotepec, into more exten-
sive exchange systems, albeit indirectly through Matacapan. I now present the results of 
these analyses for both types of obsidian and assess whether the data support the exist-
ence of these hypothesized networks, and if so, attempt to ascertain their form. This 
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exercise is to characterize the process of incorporation as Teotepec (as I hypothesize) was 
brought into these new interaction networks and, by definition, peripheralized through 
these new systems. 
 Pachuca Obsidian. Based on the initial hypothesis, a substantial proportional 
increase in Pachuca obsidian from the Early Classic to Middle Classic period at Teotepec 
was expected. Due to the apparently anomalous situation of Pachuca obsidian at Teo-
tepec, I also argued that Pachuca obsidian’s presence at Teotepec was associated with 
elite interaction that occurred between Matacapan and Teotepec. Before continuing with 
the data, I will contextualize Teotepec’s Pachuca obsidian consumption within the region. 
The way in which consumption at Teotepec differs from much of the WTR is important 
for these interpretations. 
 As stated previously, Pachuca obsidian is restricted in its distribution within the 
Tuxtlas, generally coinciding with the distribution of Teotihuacan-style material culture 
(Santley and Arnold 2005:188) (refer to Figure 1.4). Teotepec is the main exception to 
this pattern. Within the Catemaco River Valley, Pachuca obsidian is a common but minor 
component of obsidian assemblages at most sites during the Classic period, with a peak 
in importation during the Late Middle Classic period (Table 4.13) (Barrett 2003:164-166; 
Santley 2007:147; Santley and Arnold 2005:187). In some areas of central Matacapan, 
Pachuca obsidian constitutes as much as 40 percent of Middle Classic period samples 
(Santley et al. 1986:125). Santley and Arnold (2005:188) argue that this pattern suggests 
a top-down system wherein Matacapan controlled the importation and distribution of 
Pachuca obsidian within the region. 
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Sample Ranchoapan Matacapan Small Centers Small Sites 
Period 
Middle 
Classic 
Early 
Middle 
Classic 
Late 
Middle 
Classic 
Early 
Middle 
Classic 
Late 
Middle 
Classic 
Early 
Middle 
Classic 
Late 
Middle 
Classic 
Percent 
Pachuca 
.4 6.1 13.3 7.8 6.6 3.2 3.5 
 
Table 4.13. Pachuca obsidian as percentage of total obsidian for different collections 
from the Tuxtlas Regional Archaeological Survey. 
 
 
 Totals are generally lower in the Tepango River Valley and the Hueyapan Survey 
area (Table 4.14). Within the TVAS, 91 percent of Early-Middle Classic period Pachuca 
obsidian is found in the southern half of the valley. A total of 55 percent of all Early-
Middle Classic period (Santiago A and B phases) Pachuca obsidian was recovered from 
one site, Tilzapote, and its hinterland located at the southeastern edge of the TVAS area, 
closest to the Catemaco River Valley (Stoner 2011:472). The area around Tilzapote was 
also the only portion of the entire TVAS area that possessed more than minimal amounts 
of Teotihuacan-style materials. Stoner (2013:265-266) argues that Tilzapote served a 
special boundary function in regulating interaction between the Matacapan and Tepango 
polities. The northern half of the Tepango River Valley, which includes Totocapan, was 
largely excluded from this Pachuca obsidian distribution sphere. These facts suggest that 
the small amounts of Pachuca obsidian found in the TVAS area entered from the Cate-
maco River Valley (Stoner 2011:472-473). 
Sample Tepango Valley Hueyapan Centers Hueyapan Small Sites 
Period Early-Middle Classic Classic Period Classic Period 
Percent 
Pachuca 
4.00 1.31 .93 
 
Table 4.14. Pachuca obsidian as percentage of total obsidian for the Tepango Valley 
Archaeological Survey and Hueyapan survey samples. 
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 While the form of Pachuca obsidian importation at Teotepec resembles importa-
tion in other parts of the WTR (overwhelmingly blade-dominant), the substantially higher 
proportion of Pachuca obsidian relative to all other sites except Matacapan suggest that 
Teotepec had some sort of preferential access. The increase in Pachuca obsidian from the 
Early Classic to Middle Classic period at Teotepec is also noteworthy (Table 4.15). When 
standardized by rim sherds, the amount of Pachuca obsidian nearly doubles. 
Period Count Percent Per Rim Sherd 
Early Classic 32 8.44 .024 
Middle Classic 186 11.11 .045 
 
Table 4.15. Pachuca obsidian from Early Classic and Middle Classic period 
excavated contexts at Teotepec. 
 
 
 The distribution of Pachuca obsidian at Teotepec is uneven. It is found throughout 
a substantial portion of the site, but in excavations it shows clear concentrations. The four 
units that serve as the focal point of this study possessed over 60 percent of all excavated 
obsidian, while less than 40 percent was spread among six other units. Three additional 
units had no Pachuca obsidian. This somewhat conforms to expectations of preferential 
elite access, but its presence throughout much of the project area does not suggest exclu-
sive access by elites. There are issues of equifinality in this interpretation. In market 
systems, purchasing power can serve as a limitation to access and consumption of more 
expensive goods, as high-cost objects will often be restricted to elites (Hirth 1998:459). 
Pachuca obsidian in the southern Gulf Coast lowlands is a good candidate for a high cost 
object in a market system, and it is more common in elite contexts in the Catemaco River 
Valley. The restricted nature of its distribution in the region and general association with 
Teotihuacan-style material culture does not suggest market exchange, though. 
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 Another issue with this situation is that the four units possessing the majority of 
excavated Pachuca obsidian were the only excavations to encounter Classic period 
domestic occupation. Most of the other units were located in association with public 
architecture, so Pachuca obsidian may have been more common in private than public 
contexts. Another interpretative limitation is the lack of testing of commoner domestic 
occupation. As the PAT was primarily focused on the central part of Teotepec, deposits 
associated with commoner occupation were not encountered. This is a line of evidence 
that limits the interpretative potential of the Pachuca dataset at Teotepec. 
 Based on available data, I argue that the most plausible explanation for Pachuca 
obsidian at Teotepec, and the increase in amounts of Pachuca obsidian from the Early 
Classic to Middle Classic period, results from Teotepec’s interaction with Matacapan. 
Pachuca obsidian is most common at Matacapan. Whereas Pachuca obsidian proportions 
in elite contexts at Teotepec exceed 10 percent, Pachuca obsidian constitutes 13 percent 
of the entire Matacapan assemblage, exceeding 40 percent in parts of central Matacapan 
associated with elite occupation (Santley et al. 1986:125). Its initial appearance in the 
region coincides with the founding of Matacapan by a highland-identifying population 
(Santley and Arnold 2005). Its uneven distribution within the Catemaco River Valley and 
very limited presence outside of the valley suggest restricted, controlled distribution by 
the Matacapan polity. Matacapan’s strong Teotihuacan identity and increased consump-
tion of Pachuca obsidian continuing into the end of the Middle Classic period suggests 
some sort of sustained relationship with the highlands, or some intermediary, for at least a 
few hundred years following the Early Classic period. Teotepec’s close proximity to 
Matacapan, similar role as a primate center, long history of occupation, and Matacapan’s 
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association with Pachuca obsidian within the WTR are suggestive of a special relation-
ship between the two centers wherein Teotepec elites had preferential access to Pachuca 
obsidian. 
 Zaragoza-Oyameles Obsidian. In assessing a potential shift at Teotepec from 
producer to consumer, I focus on data from the technological analysis. Specifically, I will 
present data on prismatic blade production stages for Early Classic and Middle Classic 
period contexts to identify significant changes in proportions. If Teotepec became a con-
sumer of Zaragoza-Oyameles prismatic blades produced in the Matacapan polity, then a 
resultant reduction in production byproducts relative to blades should be identifiable in 
the data. I will then compare these data to Matacapan and TRAS data. If Teotepec assem-
blages resemble other WTR assemblages, it is reasonable to assume that Teotepec shared 
similar access to larger panregional exchange of obsidian and imported the same forms of 
obsidian for reduction on-site. If a significant difference exists, specifically a lower pro-
portion of byproducts and a higher proportion of products at Teotepec, it might suggest 
reliance on intraregional networks of exchange to acquire prismatic blades. If Teotepec 
collections indicate a significantly greater proportion of prismatic blades, and therefore a 
role as consumer, likely candidates for the producers of these blades would be intensive 
prismatic blade production in the Matacapan polity. I therefore assess the possibility of 
importation of prismatic blades at Teotepec from a diachronic and synchronic perspective 
in this study. 
 Before I compare the Zaragoza-Oyameles obsidian assemblage from Teotepec 
with those from the larger MAP and TRAS collections, I need to provide some details 
about the nature of the available data. As very little of the original MAP and TRAS data 
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are available, either through monographs or project reports, I primarily rely on a number 
of publications by Santley, Barrett, and Arnold, among others (Barrett 2003; Santley 
2004a, 2007; Santley and Barrett 2002; Santley and Arnold 1996, 2005; Santley et al. 
1985, 1986, 2001).  
 Though a sample of 200 obsidian artifacts derived from the MAP and TRAS was 
submitted for INAA sourcing (Santley et al. 2001), the results were not extended onto the 
larger MAP and TRAS collections. MAP and TRAS obsidian data are simply divided 
into three color groups: Green, Black, and Clear. While green obsidian can confidently be 
attributed to the Sierra de Pachuca source, simply dividing the remaining obsidian into 
“clear” and “black” categories is somewhat problematic given the variation in color with-
in some sources and color overlap between sources. While the most prevalent color for 
Zaragoza-Oyameles obsidian is black, a common variant is a milky opaque grey (note: it 
is unclear if this grey obsidian was assigned to the “clear” or “black” group), and a minor 
variant is clear (Knight and Glascock 2009). Because of this, obsidian from Zaragoza-
Oyameles is likely split between the “black” and “clear” categories in most published 
data. Some categories, such as clear percussion flakes, likely contain samples of Guada-
lupe Victoria and the clear variant of Zaragoza-Oyameles obsidian. Data organized by 
color and presented as proportions of different production stages and technologies (e.g., 
20 percent clear percussion flakes, 57 percent clear prismatic blades) likely combine 
different sources to some extent. 
 To overcome these problems, only prismatic blade production data is used in this 
comparison. In cases where MAP/TRAS data, organized by color and proportional data, 
include non-prismatic blade production materials (percussion flakes are most commonly 
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included alongside blade production stage data), the unnecessary data are removed and 
the remaining blade production data are standardized. As Guadalupe Victoria obsidian 
was almost entirely used in flake-core technology, omitting data associated with this 
technology should effectively eliminate Guadalupe Victoria obsidian data from this anal-
ysis. Additionally, because Zaragoza-Oyameles obsidian constituted the overwhelming 
majority of the obsidian assemblage during the Classic period, “clear” and “black” data 
are combined. As a result, this will necessarily include samples from some of the very 
minor sources, but should not have a significant effect on data or interpretations. 
 Most of the relevant MAP and TRAS core-blade reduction data are divided into 
eight categories (Table 4.16). Four categories (P-1 to P-4) pertain to blade production 
byproducts while four categories (P-5 to P-8) pertain to products.  
Category Code Production Type 
Macrocore Reduction P-1 By-Product 
Polyhedral Core Reduction P-2 By-Product 
Pressure Core Error P-3 By-Product 
Exhausted Core P-4 By-Product 
Secondary Blade P-5 Product 
Tertiary Blade P-6 Product 
Blade Tool P-7 Product 
Blade Eccentric P-8 Product 
 
Table 4.16. Core-blade reduction categories used by the Matacapan Archaeological 
Project and the Tuxtlas Regional Archaeological Survey (from Barrett 2003:64-67). 
 
 
 These eight categories are applied to the Zaragoza-Oyameles core-blade obsidian 
from Teotepec to facilitate comparison (Table 4.17). In comparing data from the Early 
Classic and Middle Classic periods at Teotepec, most categories exhibit little change in 
proportions. The most noticeable changes are the increase in the P-2 (Polyhedral Core 
Reduction) and P-7 (Blade Tools) categories and the minor decrease in the P-1 (Macro-
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core Reduction) and P-4 (Core) categories. Overall, the ratio of byproducts-to-products 
exhibits a minor decrease from the Early Classic to Middle Classic period (Table 4.18). 
For the Early Classic period assemblage, it is worth noting the much smaller sample size 
in that each artifact constitutes over .5 percent of the total sample. 
Early Classic  Middle Classic 
Category Count Percent  Category Count Percent 
P-1 8 4.82  P-1 30 3.30 
P-2 6 3.61  P-2 51 5.62 
P-3 3 1.81  P-3 16 1.76 
P-4 9 5.42  P-4 31 3.41 
P-5 24 14.46  P-5 121 13.33 
P-6 112 67.47  P-6 605 66.63 
P-7 4 2.41  P-7 54 5.95 
P-8 0 .00  P-8 0 .00 
Total 166 100  Total 908 100 
 
Table 4.17. Core-blade categories for excavated Zaragoza-Oyameles obsidian from 
Teotepec. 
 
 
Early Classic  Middle Classic 
Category Count Percent  Category Count Percent 
Byproducts 26 15.66  Byproducts 128 14.10 
Products 140 84.34  Products 780 85.90 
Byproduct/Product Ratio .186  Byproduct/Product Ratio .164 
 
Table 4.18. Zaragoza-Oyameles blade products and byproducts from excavation at 
Teotepec. 
 
 
 To provide a less impressionistic review of the Teotepec data I apply a two-
sample Kolmogorov-Smirnov test. As these data are divided into sequential production 
stages, they constitute ordinal data, for which the Kolmogorov-Smirnov test is applicable. 
This test compares two sets of observations and is based on the difference between the 
cumulative distributions of each dataset (Shennan 1997:57). The null hypothesis in this 
test is that there is no difference between the two datasets. The test assesses how different 
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the two datasets are and whether this difference can be attributed to random variance. I 
follow standard practice in using a .05 significance level. This means that the probability 
of the result occurring randomly is 5 percent. A p-value less than .05 is considered sig-
nificant and leads to rejecting the null hypothesis. 
 For this test, I remove the P-8 category (obsidian eccentrics) from analysis due to 
the fact that no Zaragoza-Oyameles eccentrics were found in any of the collections. I 
present cumulative proportions and the difference for each production category for the 
Early Classic and Middle Classic period data (Table 4.19). For the Kolmogorov-Smirnov 
test, I compare the maximum difference (D-Stat) with the minimum required difference 
(D-Crit) at a .05 significance level to reject the null hypothesis. This value is determined 
by the following equation: 
1.36 √((n1+n2)/(n1n2)) 
Where n1= Sample size 1, n2= Sample size 2, and 1.36 is the theoretically derived multi-
plication factor for .05 level of significance (Shennan 1997:60). For comparison, n1=166 
and n2=908. The D-Stat for this comparison is .035, substantially lower than the D-Crit of 
.113 and thus not rejecting the null hypothesis. Additionally, the p-value for this test is 
.994. This value indicates that the difference as large as the one observed here would very 
frequently result from random variation. 
 Zaragoza-Oyameles obsidian data from the Early Classic period and Middle 
Classic period are combined for both the MAP and TRAS project. These data are pro-
vided for Matacapan excavations, TRAS surface collection (cumulative of 17 sites), and 
TRAS survey. Ranchoapan data were not attributed to a specific phase of occupation but 
the site dates primarily to the Middle Classic and Late Classic periods (Santley 2004a). I 
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include Ranchoapan data in this comparison due to its strong Middle Classic period 
occupation and to compare Teotepec data with the two sites (Matacapan and Rancho-
apan) with the most evidence for high-intensity Zaragoza-Oyameles blade production. I 
combine the Early Classic and Middle Classic period data from Teotepec and compare 
these data with those from the MAP and TRAS (Table 4.20).  
 Count   Cumulative Proportions 
Subclass 
Early 
Classic 
Middle 
Classic 
 Subclass 
Early 
Classic 
Middle 
Classic 
Difference 
P-1 8 30  P-1 .048 .033 .015 
P-2 6 51  P-2 .084 .089 .005 
P-3 3 16  P-3 .102 .107 .004 
P-4 9 31  P-4 .157 .141 .016 
P-5 24 121  P-5 .301 .274 .027 
P-6 112 605  P-6 .976 .941 .035 
P-7 4 54  P-7 1 1 0 
Total 166 908   D-Stat .035 P-Value .994 
    
 
D-Crit .113 Significant? No 
 
Table 4.19. Two-sample Kolmogorov-Smirnov test comparing Early Classic and 
Middle Classic period production stage evidence of Zaragoza-Oyameles obsidian 
from Teotepec excavation. 
 
 
 Teotepec’s Zaragoza-Oyameles domestic obsidian assemblage differs from the 
Matacapan, Ranchoapan, and the larger TRAS regional assemblages in a few ways. One 
of the more significant differences between Teotepec and the MAP/TRAS data is in the 
proportion of secondary blades (Category P-5). The Teotepec assemblage exhibits a sub-
stantially higher tertiary-to-secondary blade ratio than the other assemblages in the Early 
Classic and Middle Classic periods (Figure 4.25). There are a few possible explanations 
for this. 
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 Early-Middle Classic Period 
Subclass 
Matacapan 
Excavation 
TRAS 
Collection 
TRAS 
Survey 
Ranchoapan 
Teotepec 
Excavation 
P-1 2.14 1.62 .84 1.63 3.54 
P-2 4.92 5.23 1.08 3.56 5.31 
P-3 .50 1.00 .00 1.48 1.77 
P-4 .38 .87 .48 1.19 3.72 
P-5 21.44 19.05 32.54 31.60 13.50 
P-6 70.11 71.23 63.76 59.50 66.76 
P-7 .50 1.00 1.32 1.04 5.40 
P-8 .00 .00 .00 .00 .00 
 
Table 4.20. Regional comparison of Zaragoza-Oyameles obsidian production (in 
percentage of core-blade assemblage). 
 
  
 
Figure 4.25. Ratio of Zaragoza-Oyameles tertiary:secondary blades for Teotepec 
and MAP/TRAS collections. 
 
 
 One possibility is the difference in recognition by the analyst. Clark and Bryant 
(1997:114) use distal percussion scarring as a key trait in identifying secondary blades. 
This distinction is not useful for differentiating secondary and tertiary medial or proximal 
blades. Data on secondary blade segments for MAP and TRAS are not provided, so a 
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comparison of quantities of distal secondary blades is not possible. The result is a 
separation of blades based on margin and dorsal ridge “regularity,” and width, in that 
tertiary blades are thinner and more regular than secondary blades (Clark 1997:138; 
Healan 2002:32). What is considered regular can vary between analysts, and there is no 
absolute width limit that separates secondary from tertiary blades. 
 Another possibility is that the difference in quantities of secondary blades is real, 
in that Teotepec had a much lower proportion of secondary blades than other parts of the 
WTR. As noted by Andrews (1999:94), the presence or absence of secondary blades can 
be attributed to core shape, and the quantity of secondary blades can vary considerably. If 
Teotepec was primarily importing a more refined core, one that was ready for prismatic 
blade removal, this could explain the substantially lower quantity of secondary blades. 
The greater proportions of early reduction debitage suggest that the importation of a 
more-processed core is not a likely explanation. 
 As Teotepec data are primarily derived from elite contexts, this proportion of 
secondary and tertiary blades is likely skewed, as tertiary blades were the desired result 
of prismatic production, and preferential elite access through status or purchasing power 
is possible. It is likely that the substantially lower levels of secondary blades at Teotepec 
compared to Matacapan and the rest of the TRAS area is affected by the lack of sampling 
of commoner domestic contexts at Teotepec. At the Maya site of Aguateca, elites had 
greater access to obsidian, and specifically to higher quality blades (described as “wider 
and stronger”), than commoners (Aoyama 2006:29). The focus on elite domestic contexts 
presents a more restricted perspective on consumption. Though I attribute this difference 
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in secondary blade proportions to the sampling of elite contexts, sampling of commoner 
contexts at the site would more effectively address this situation. 
 Two other categories where the Teotepec data differ from the MAP/TRAS data 
are blade tools and prismatic cores. It is unknown why the Teotepec sample has a much 
higher proportion of blade tools (P-7). The restriction of this study to domestic contexts 
might skew the results to some extent. Approximately 60.7 percent of the Teotepec exca-
vated tool assemblage in this study consists of a diagonal saw (Figure 4.26). However, 
this tool type also constituted 36 percent of the surface-collected blade tools, indicating 
that whichever activity required this tool was common and widespread. This tool was 
made by applying major retouch to a diagonal break on one end of a blade. One possible 
use of this tool is in the processing of some sort of lacustrine resource, as I was unable to 
locate mentions of a similar tool type in other archaeological literature of the region. 
 
Figure 4.26. Diagonal saws made from prismatic blades. 
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 In the category of core (P-4), Barrett includes both complete cores and core frag-
ments, and I have done the same for comparability purposes. Combined cores and core 
fragments at Teotepec constitute a much higher proportion of core-blade obsidian than in 
the other samples. I suggest that a possible reason for this is a high amount of core recy-
cling at Teotepec. Most exhausted core fragments at Teotepec are rather small (mean 
weight: .98g, median weight: .4g) and retain fragments of one or two pressure facets. One 
core fragment retains the distal end of the core and was likely a result of core rejuve-
nation (see Hirth, Andrews, and Flenniken 2006). Some distal blades retain a portion of 
the original core striking platform, including one blade with a remnant ground platform 
on its distal end. If core recycling at Teotepec was responsible for the differences seen in 
the proportions of cores (P-4), then core fragment sizes at Teotepec should be smaller, on 
average, than the other WTR collections. Detailed artifact weight totals are not provided 
for MAP/TRAS data, so I cannot compare average core fragment weights between 
Teotepec and MAP/TRAS. 
 In comparing the different samples, the Teotepec sample exhibited greater pro-
portions of all byproduct categories (P-1 to P-4) than the other assemblages for the 
combined Early Classic and Middle Classic periods. Because of the possibility that core 
recycling at Teotepec might be augmenting the core (P-4) counts, the P-4 category was 
removed from this comparison. The data were subsequently standardized, and the ratios 
of byproducts-to-products (b/p) were calculated for all samples (Table 4.21). In viewing 
the data, the Teotepec Zaragoza-Oyameles obsidian sample has a higher proportion of 
core-blade byproducts relative to products than all other collections. 
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Early-Middle Classic Period 
Sample 
Matacapan 
Excavation 
TRAS 
Collection 
TRAS 
Survey 
Ranchoapan 
Teotepec 
Excavation 
Byproducts (P1-P3) 7.59 7.91 1.92 6.76 11.02 
Products (P5-P7) 92.41 92.09 98.08 93.24 88.98 
Byproduct/Product Ratio .08 .09 .02 .07 .12 
 
Table 4.21. Core-blade byproduct-to-product ratios for collections from different 
Western Tuxtlas Region projects. 
 
 
 I apply the two-sample Kolmogorov-Smirnov to the regional data as well. I com-
pare the Zaragoza-Oyameles core-blade assemblage from Teotepec to each of the other 
MAP/TRAS assemblages individually. These analyses are applied to four different con-
figurations of the data. For the first series of tests, I retain the seven production stages (P-
1 to P-7) (Table 4.22). For the second series of tests, I combine prismatic blades (P-6) 
and blade tools (P-7) because both represent the same end-product of prismatic reduction, 
with one being subjected to subsequent modification (P-7) (Table 4.23). For the third 
series, I combine secondary blades (P-5), tertiary (prismatic) blades (P-6), and blade tools 
(P-7) (Table 4.24). This was due to the concern that the disparity in secondary blades was 
a possible result of differences of identification by the analysts in separating tertiary from 
secondary blades. For the final comparison, I remove the core (P-4) category (Table 
4.25). As stated before, Barrett includes cores and core fragments in this category. Core 
recycling, in which an exhausted core serves as raw material for the production of other 
items, is undertaken after a core is removed from the blade production process. As this 
activity can increase counts of core fragments by percussion reduction of an exhausted 
core, the P-4 category was removed. I also apply these same modifications to a compar-
ison of Early Classic and Middle Classic period contexts at Teotepec (Table 4.26). 
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 Early-Middle Classic Period 
Collection Matacapan TRAS Collect TRAS Survey Ranchoapan 
P-Value .001 .021 .000 .000 
D-Stat .064 .056 .119 .116 
D-Crit .043 .051 .075 .053 
Significant Yes Yes Yes Yes 
 
Table 4.22. Two-sample Kolmogorov-Smirnov test comparing production stage 
evidence of Zaragoza-Oyameles obsidian from Teotepec with other Western Tuxtlas 
Region collections (seven production stages). 
 
 
 Early-Middle Classic Period 
Collection Matacapan TRAS Collect TRAS Survey Ranchoapan 
P-Value .001 .021 .000 .000 
D-Stat .064 .056 .124 .119 
D-Crit .043 .051 .074 .075 
Significant Yes Yes Yes Yes 
 
Table 4.23. Two-sample Kolmogorov-Smirnov test comparing production stage 
evidence of Zaragoza-Oyameles obsidian from Teotepec with other Western Tuxtlas 
Region collections (six production stages, P-6 and P-7 are combined). 
 
 
 Early-Middle Classic Period 
Collection Matacapan TRAS Collect TRAS Survey Ranchoapan 
P-Value .001 .021 .000 .008 
D-Stat .064 .056 .120 .065 
D-Crit .043 .051 .075 .053 
Significant Yes Yes Yes Yes 
 
Table 4.24. Two-sample Kolmogorov-Smirnov test comparing production stage 
evidence of Zaragoza-Oyameles obsidian from Teotepec with other Western Tuxtlas 
Region collections (five production stages, P-5, P-6, and P-7 are combined). 
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 Early-Middle Classic Period 
Collection Matacapan TRAS Collect TRAS Survey Ranchoapan 
P-Value .215 .512 .009 .198 
D-Stat .034 .031 .091 .043 
D-Crit .044 .051 .075 .054 
Significant No No Yes No 
 
Table 4.25. Two-sample Kolmogorov-Smirnov test comparing production stage 
evidence of Zaragoza-Oyameles obsidian from Teotepec with other Western Tuxtlas 
Region collections (four production stages, P-5, P-6, and P-7 are combined, and P-4 
is removed). 
 
 
 Early-Middle Classic Period 
Collection 
Six 
Variables 
Five 
Variables 
Four 
Variables 
P-Value .999 1.000 1.000 
D-Stat .027 .016 .017 
D-Crit .113 .113 .116 
Significant No No No 
 
Table 4.26. Two-sample Kolmogorov-Smirnov test comparing production stage 
evidence of Zaragoza-Oyameles obsidian from Early and Middle Classic period 
contexts at Teotepec. 
 
 
 In viewing the series of tests, the different combinations of production categories 
did not have a great effect on the results overall. In the first three series of tests that in-
cluded various combinations of obsidian products, the Teotepec Early Classic and Middle 
Classic period samples did not reject the null hypothesis and exhibited differences con-
sistent with what would be expected from random variation. In all other comparisons, 
there was a statistically significant difference between Teotepec collections and the other 
samples. The final comparison (P-4 removed) showed different results. Only the TRAS 
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survey data had a statistically significant difference. The other three comparisons indicate 
that the differences as large as those seen can be attributed to random variation, though in 
the case of Matacapan and Ranchoapan, not frequently. 
 The comparisons of Teotepec Early Classic period and Middle Classic period data 
suggest a general stability in the proportions of production stages over time, or at least 
differences that can very frequently be attributed to random variance. More importantly, 
the differences seen between the Teotepec data and the other WTR collections are not 
due to less proportional prismatic blade production evidence, but more, which is contrary 
to the initial observations made by the TRAS. 
 Overall, evidence for Zaragoza-Oyameles blade production at Teotepec does not 
suggest substantial reliance on it neighbors for prismatic blade acquisition. Though a 
minor drop in blade production byproducts is observable from the Early Classic to the 
Middle Classic period, the fact that Teotepec’s b/p ratio is still higher than the other 
TRAS datasets indicates that Teotepec is not the high-consumption, low-production 
anomaly originally identified in the TRAS. Though overall prismatic blade production at 
Teotepec was likely less intensive than its neighbors (Ranchoapan and Matacapan) within 
the Matacapan polity, based on sheer volume of production, the data presented here sug-
gest no major imbalance between production and consumption that would necessitate 
importation, especially in relation to b/p ratios from other Tuxtlas centers. While the 
results of this analysis do not rule out the possibility that Teotepec imported Zaragoza-
Oyameles prismatic blades, they do not support the hypothesis. The present evidence 
suggests that Teotepec imported both macrocores and polyhedral cores for reduction on-
site. There is no evidence to suggest that Teotepec imported finished prismatic blades (or 
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blade fragments) from the neighboring Matacapan polity. The Zaragoza-Oyameles 
obsidian data from excavated contexts at Teotepec do not suggest the existence of a 
distribution network for prismatic blades, or at least one that included Teotepec. The 
establishment of Matacapan and intensive production in the Matacapan polity do not 
appear to have altered Zaragoza-Oyameles obsidian consumption or production, at least 
at Teotepec. 
 
 
Conclusion 
 
 
 I acquired sufficient quantities of obsidian at Teotepec derived from two sources 
to assess expectations for the existence of prismatic blade distribution networks centered 
at Matacapan. Zaragoza-Oyameles obsidian data do not conform to expectations of a 
Matacapan-centered network in any way. The relatively minimal change in proportions 
from the Early Classic period to Middle Classic period suggests importation uninter-
rupted by the establishment of Matacapan. A diachronic view of Zaragoza-Oyameles and 
Guadalupe Victoria obsidian at Teotepec suggests adherence to larger pan-regional trends 
that do not have any relation to the Early Classic period establishment of Matacapan nor 
have any relation to Teotihuacan. 
 The Pachuca data are suggestive of a principal role for Matacapan in importation 
and distribution within the WTR. The distribution of Pachuca obsidian is restricted pri-
marily to the Catemaco River Valley, and higher quantities of Pachuca obsidian generally 
occur in association with Teotihuacan-style material culture and elite contexts. Teotepec 
exhibits a greater participation in this network than other settlements in the WTR while 
 221 
Totocapan seems to have been excluded from this network or was a non-participant. 
Teotepec’s participation in this network is most likely one of elite interaction, based on 
available data. Teotepec, or at least a segment of Teotepec’s population, was incorporated 
into a restricted distribution network that was initiated and maintained by Matacapan. I 
prefer not to speculate as to whether populations in the Tepango River Valley chose not 
to participate in this network or were excluded from participation without additional data.  
Teotepec’s participation was most likely voluntary due to Teotepec’s probable political 
autonomy from Matacapan. 
 Overall, Matacapan’s effect on obsidian networks in the Tuxtlas appears to be 
limited to one type, Pachuca obsidian. Its restricted distribution in the WTR suggests that 
only certain segments of the region’s population participated in this network. Through 
incorporation into this network, Teotepec gained access, albeit indirectly, to a larger pan-
regional distribution system. In comparing Teotepec and the Tepango River Valley, the 
importation of Pachuca obsidian at the former and not in the latter highlights the possible 
uneven nature of system incorporation within regions. In the WTR, not all populations 
participated, or were allowed to participate, in this new distribution network. In specific 
relation to this network, Teotepec was peripheralized within this system, in that it moved 
from the external arena to the periphery of the system through interaction with Mataca-
pan. Totocapan, and the Tepango River Valley area in general, remained external to the 
system throughout the network’s existence. Teotepec joined the network while Totocapan 
did not. 
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CHAPTER 5 
COMPARATIVE CERAMIC ANALYSIS AND RESULTS 
 
 
 The focus of this research is on incorporation, peripheralization, and economic 
relationships in the Tuxtlas. In this study, and in world-systems studies in general, incor-
poration is the process in which a group, polity, or zone moves from being external to a 
system to becoming part of a system. The overall process culminates with the incorpo-
rated entity’s new status as part of the periphery. I attempt to identify and quantify the 
importation of Coarse Orange and Coarse Brown in the two independent neighboring 
polities to Matacapan during the Early Classic and Middle Classic period as a way to 
monitor the negotiation of peripherality. Previous research has identified one regional 
network for Coarse Orange distribution. I argue that a similar Coarse Brown network 
existed based on production in the Matacapan polity. These networks would have inte-
grated the indigenous polities headed by Totocapan and Teotepec through interaction 
with highland-affiliated Matacapan. My intention with this study is to characterize better 
the intensity of Coarse Orange distribution through consumption data and to identify and 
(if present) quantify importation of Coarse Brown pottery in the two indigenous polities 
as well.  
 The intrusive nature of Matacapan’s establishment, its maintenance of a Teoti-
huacan identity, and its connections to the Mexican Central Highlands (evinced by the 
production of Teotihuacan-style material culture and continued importation of Pachuca 
obsidian into the early Late Classic period) are important for this study. While these 
distribution networks were likely regional in scope, the apparent catalyst for these 
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systems was of non-local origin. As I follow other scholars in moving world-systems 
analysis outside of the core-periphery hierarchy, I frame the Western Tuxtlas Region 
(WTR) as a place where core-periphery interaction between independent polities, both 
indigenous and core-affiliated, was manifest. With this perspective, I attempt to assess 
multiple potential interaction networks associated with Matacapan.  
 
Coarse Orange 
 Coarse Orange is a relatively common ceramic ware in the Tuxtlas. The specific 
type of Coarse Orange important to this study is type 2811 (Coarse Orange with volcanic 
ash temper). I use the term “Coarse Orange” to refer to type 2811 specifically. Coarse 
Orange is a narrowly defined type, exhibiting much less variability in temper, decoration, 
and form relative to other Tuxtlas types (Pool 1990:295-296; Ortiz and Santley 1988). 
While occurring in the early Middle Classic period (5 percent of Matacapan assemblage 
from areas outside of production contexts) and the early Late Classic period (2 percent of 
Matacapan assemblage from areas outside of production contexts), it is much more com-
mon in the late Middle Classic period (15 percent of Matacapan assemblage from areas 
outside of production contexts) (Pool and Stoner 2008:414). Aside from its color, which 
ranges from orange to pink to grey (with wasters exhibiting an olive green color), Coarse 
Orange pottery is mainly characterized by its temper, which consists of copious amounts 
of fine to medium-sized volcanic ash (Pool 1990). 
 Coarse Orange was the most intensively produced pottery at Matacapan, partic-
ularly in large production facilities in the Matacapan periphery such as Comoapan (Pool 
1990; Stoner et al. 2008:1414). Potters at Comoapan employed a unique paste recipe in 
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their production of this type (Pool 1990; Pool and Stoner 2008:417). Additionally, Coarse 
Orange pottery production within the Matacapan area used high-quality clays from the 
Concepción formation, specifically the calcium-rich C-clays which only outcrop in the 
Catemaco River Valley (Stoner et al. 2008: 1416). Because of these factors, Matacapan-
produced Coarse Orange (which includes Coarse Orange produced at Comoapan) has 
been successfully identified and separated by both petrographic analysis and instrumental 
neutron activation analysis (INAA) (Stoner et al. 2008). Pool and Stoner (2008:415) refer 
to Coarse Orange that has been made with C clays as compositional Group 1, or “CO1.” 
Stoner has subdivided the CO1 group into CO1A and CO1B variants. He argues that 
CO1A is the most likely product of Comoapan while CO1B is more lightly tempered, 
making its specific production location more difficult to determine (Stoner 2013:279). 
Both of these variants, along with a variant referred to as the COP6 group that derives 
from possible attached production in central Matacapan (Stoner et al. 2008:1420), derive 
from production within the Matacapan area. 
 CO1 pottery is found throughout the WTR (Stoner 2013; Stoner et al. 2008; Pool 
and Stoner 2008). Stoner identified widespread distribution in both the Tepango Valley 
Archaeological Survey (TVAS) and Tuxtlas Regional Archaeological Survey (TRAS) 
areas, based on INAA and petrographic analysis of small samples of Coarse Orange (5-15 
sherds) taken from surface collections of over 40 sites. The conclusion derived from 
Stoner’s extensive work is that the Matacapan polity, particularly Comoapan, was pro-
ducing Coarse Orange jars that were distributed throughout the WTR. The presence of 
CO1 sherds at sites of all sizes within the Tepango and Catemaco River Valley is also 
suggestive of an open form of distribution, such as market exchange (Stoner 2013).  
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 Stoner’s regional study of Coarse Orange distribution was essential in identifying 
this network and establishing its regional extent. What is still lacking in our understand-
ing of Coarse Orange distribution is a stronger diachronic perspective concerning the 
adoption of this type by local populations and a larger site sample to quantify the extent 
to which these populations became reliant on the Matacapan polity for this good. The 
timing of adoption of CO1 is expected to be the Middle Classic if Matacapan became an 
economic distributor and link to its neighbors in a process of peripheralization. Teotepec 
and the Tepango River Valley provide a good context for assessing these research foci. 
 
Coarse Brown 
 Coarse Brown with volcanic ash temper (type 2701) is a specific type of Coarse 
Brown ware. As the name suggests, it is defined by a brown paste color and the presence 
of volcanic ash/sand. For this study I use the term “Coarse Brown” to refer to Coarse 
Brown type 2701. This type exhibits a very wide range of vessel forms, mineral compo-
sitions, and decorative characteristics (Ortiz and Santley 1988; Pool 1990). It was the 
most common utilitarian pottery during the Late Formative period and the Classic period 
at Matacapan and was the most abundant type for all periods in the Tepango River Valley 
(Middle Formative to Late Postclassic period) (Pool 1995:39; Stoner 2011:243). Forms in 
which Coarse Brown was rendered include plates, jars, cazuelas, comales, and tecomates 
(Pool and Britt 2000:147; Stoner 2011:243). Aside from the ever-present volcanic ash/ 
sand, aplastic inclusions include quartz, muscovite, olivine, ferruginous materials, iron 
ores, biotite, and plagioclase, among others. 
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 Coarse Brown was likely produced using alluvial volcanically-derived clays, 
including smectite, instead of the kaolinite clays of the Concepción formation used in 
Coarse Orange and fine ware production (Pool 1990; Pool and Santley 1992). Addition-
ally, unlike Coarse Orange and fine ware pottery, Coarse Brown pottery was much less 
commonly kiln-fired, as seen in the much greater occurrence of firing defects and fire 
clouding (Pool 2000b:66). Coarse Brown was also produced at Comoapan, albeit in lower 
quantities than Coarse Orange pottery, where it almost exclusively occurs as restricted-
neck jars (form 75 in the Matacapan ceramic typology) (Arnold et al. 1993:181). 
 The nature of Coarse Brown as a highly variable type, its long history as a com-
mon utilitarian ware, and its apparent alluvial clay origin make it much more difficult to 
isolate potential imports for study than the narrowly-defined, temporally-restricted 
Coarse Orange type. Even at Matacapan, Coarse Brown pottery exhibited a variety of 
aplastic types, including volcanic ash, quartz, and feldspar (Pool 2000b:67). The reason 
for the inclusion of Coarse Brown in this study is to assess a potential Matacapan impact 
through the identification and quantification of imports from the Matacapan-polity 
(specifically from the large production facility at Comoapan) in the Teotepec and Toto-
capan polities. Because of this, I needed to increase the odds of identifying imports in 
these polities. I substantially restricted the Coarse Brown sample examined in this study. 
The predominance of one Coarse Brown vessel form (form 75) at Comoapan signifi-
cantly narrows down the potential sample for further study (Arnold et al. 1993:181). I 
therefore attempted to limit the study to sherds from form 75 (or likely form 75) vessels, 
only including body sherds when sufficient form 75 diagnostic sherds were not available 
(e.g., the Comoapan sample). 
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Ceramic Production 
 
 
 I examine two potential Matacapan-centered interaction networks in the WTR 
associated with the distribution of two types of pottery. One network, consisting of 
Coarse Orange distribution, has been identified and is associated with large-scale pro-
duction. The other network, based on potential Coarse Brown distribution, is suggested 
by the production of Coarse Brown in the same large-scale production area as Coarse 
Orange. Production is therefore relevant to this study in highlighting the somewhat anom-
alous nature of large-scale production in the Matacapan polity relative to the rest of the 
WTR. The following section provides a general summary of WTR pottery production to 
contextualize this study and highlight interpolity differences in production as they relate 
to these distribution networks. 
 
Ceramic Production in the Western Tuxtlas Region 
 Artifacts indicative of pottery production include slag, overfired “waster” sherds, 
and fired clay lumps (Santley et al 1989:110-111). Kilns and kiln-fragments are direct 
evidence of pottery production (Pool 2000b). These artifacts, especially associated with 
elevated ceramic counts, are commonly used to identify production areas (Pool 2003; 
Santley et al. 1989; Stark 1992, 2007b). Location relative to architecture, variety and 
quantity of types and forms produced, and both presence and quantity of wasters can all 
be used to infer the scale and intensity of production (Arnold et al. 1993; Pool 1990, 
2003; Santley et al. 1989). These measures have all been used to identify and characterize 
pottery production within the WTR. 
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 Based on such production evidence, most pottery production in the TRAS project 
area was undertaken at the household-level. It was likely part-time and directed toward 
internal or local consumption (Pool 2003:67; Santley 1994b:100). Data from the TVAS 
project also suggest household production as the dominant form in the Tepango Valley 
(Stoner 2011). The distribution of very low amounts of waster sherds across Teotepec is 
suggestive of dispersed, low-intensity production associated with household production 
as well (Figure 5.1). Additionally, the majority of production areas within the greater 
Matacapan area have been characterized as small-scale household industries (Arnold and 
Santley 1993; Santley and Kneebone 1993:50). 
 Aside from the site of El Salado, where intensive pottery production was oriented 
towards two specific vessel forms used in local salt production (Santley 2004b), only the 
Matacapan area has evidence of intensive, large-scale pottery production in the WTR 
(Santley et al. 1989). Archaeological work identified a total of 32 ceramic production loci 
in the Matacapan area, exhibiting a range of sizes and configurations (Pool 1990; Santley 
1994b:96). Larger-scale production occurs outside of the settlement core in the peripheral 
occupation zone, in close proximity to clay deposits (Santley et al. 1989:112). A number 
of these areas have been identified, the largest of which is the Comoapan production 
complex (Pool 1990). 
 
Ceramic Production at Comoapan 
 The Comoapan production area (also known as Area 411) is located approx-
imately 1.5 km south of central Matacapan, on the south side of the Catemaco River. A 
total of 36 updraft kilns spread out over an area of 4 hectares was identified by surface 
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collection and excavation (Arnold et al. 1993:177). These kilns were organized into eight 
complexes, each with their own trash middens/waster dumps (Santley 1994b:97). It is 
probable that the number of kilns was originally higher, but modern occupation at Como-
apan has obscured and destroyed significant portions of the archaeological site 
 
Figure 5.1. Surface distribution of waster sherds at Teotepec (min: 1 sherd, contour 
interval: 1). 
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(Santley and Kneebone 1993:55). Occupation at Comoapan dates to the Middle Classic 
and early Late Classic period, with a peak during the late Middle Classic period (Arnold 
et al. 1993:177). 
 Comoapan was by far the largest and most intensive production area at Matacapan 
and in the entire Tuxtlas, and one of the largest identified in Mesoamerica (Stoner et al. 
2008:1415). Very few artifacts associated with clay processing or vessel construction 
were identified, indicating that pottery production at Comoapan was almost entirely 
focused on kiln-firing. It was also the only production area at Matacapan without evid-
ence of residential occupation, suggesting a spatial segregation of activities associated 
with workshop or manufactory production (Santley et al. 1989:119). 
 Most pottery production at Matacapan was undertaken on the household level and 
included low-level production of a wide array of types and forms (Pool 1990; Santley et 
al. 1989). However, Comoapan production focused almost exclusively on three pottery 
types produced in a very narrow range of forms. Pottery production was primarily ori-
ented toward one type, ash-tempered Coarse Orange (type 2811), which constituted 63.4 
percent of the entire Comoapan assemblage (Arnold et al. 1993:181; Stoner et al. 2008: 
1414). This type was almost exclusively produced in two jar forms, a neckless jar with an 
everted lip likely designed for dry storage (form 38) (Figure 5.2) (Santley et al. 1989:124) 
and a necked jar with a long out-slanted rim (form 23) (Figure 5.3) (Pool 1990:295-296). 
Of all rims (all types) recovered from Comoapan, 30 percent were Coarse Orange neck-
less jars while 26.5 percent were necked jars. The two other types produced at Comoapan 
were Fine Orange (15.9 percent of sample), primarily produced as a flat-bottomed dish 
(form 5), and ash-tempered Coarse Brown type 2701 (15.8 percent of sample) rendered in 
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a restricted-neck jar (form 75) (Arnold et al. 1993:181: Pool 1990:301). The Fine Orange 
and Coarse Orange pottery were produced using kaolinite C clays, which outcrop nearby, 
while Coarse Brown was produced with volcanic-derived alluvial clays (Pool 1990). 
 
Figure 5.2. Coarse Orange form 38 rims showing lateral (a) and exterior (b) view. 
 
 
 
Figure 5.3. Coarse Orange form 23 rims showing exterior (a) and lateral (b) view. 
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 Prior research in the Tuxtlas has focused on the Comoapan production location 
(Arnold et al. 1993; Pool 1990) and Coarse Orange distribution (Pool and Stoner 2008; 
Stoner 2011, 2013; Stoner et al. 2008). This research is invaluable in showing the great 
utility of compositional studies for Coarse Orange in the Tuxtlas and in the identification 
of the regional, inter-polity distribution of Coarse Orange jars within the WTR during the 
Classic period. This research provides the framework in which I situate a more quantita-
tive diachronic study of Coarse Orange consumption linked to the Matacapan polity. It is 
unknown if Coarse Brown jars were distributed, but the fact that they were also produced 
at large production complexes such as Comoapan, albeit in smaller amounts, suggests 
that their production was also possibly oriented toward consumers outside of the local 
area.  
 Compositional studies provide an effective means to analyze these potential 
interaction networks and construct a more complete picture of the ramifications of 
Matacapan’s establishment in the WTR. The approach used in this study combines 
chemical and mineralogical analyses with attribute analysis to identify Matacapan-polity 
imports of Coarse Orange and Coarse Brown pottery in the Totocapan-headed Tepango 
polity and the Teotepec polity. I submitted a sample of Coarse Orange pottery from 
Teotepec and TVAS collections for INAA due to its previous success in the Tuxtlas and 
the fact that there is a substantial INAA database for Coarse Orange and Concepción 
clays in the region. I analyzed Coarse Brown pottery by petrographic point-counting 
analysis, as the alluvial origin of its source clays and greater variation in aplastics likely 
renders it more conducive to a method that can effectively characterize inclusions in the 
pottery. I completed an attribute analysis of all Coarse Orange and likely form 75 Coarse 
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Brown. Samples submitted for INAA and petrographic analysis are intended to differ-
entiate between Matacapan-produced sherds and locally-produced sherds with the 
assumption that differences identified by these means can be detected through attribute 
analysis and the chemical and mineralogical results can be extrapolated to the collections. 
 
 
Analysis of Coarse Orange and Coarse Brown Sherds 
 
 
 I analyzed Coarse Orange and Coarse Brown sherds from all three research areas 
(the Tepango River Valley, Comoapan, and Teotepec). I analyzed all available Coarse 
Brown sherds (41 total sherds) and a sample (200) of Coarse Orange sherds from the 
Comoapan location to familiarize myself with the types and to note the ranges of trait 
variation for each type from the production location. It soon became quite obvious that 
Coarse Orange sherds from Comoapan display a very narrow range of traits and are quite 
easily identifiable macroscopically, a trait that has been noted before (Pool 1990; Stoner 
2013). For Teotepec collections, I separated all sherds that I initially identified as Coarse 
Orange and Coarse Brown. I analyzed all Coarse Orange sherds. For Coarse Brown, I 
narrowed the analysis down to primarily include shoulder, neck, and rim sherds that 
derived (or likely derived) from restricted-neck jars (Figure 5.4-5.5), as the total Coarse 
Brown assemblage is substantial and the focus of this study is specifically on imported 
Coarse Brown jars from Comoapan. I applied the same approach to Coarse Orange and 
Coarse Brown sherds from primarily Early Classic and Middle Classic period collections 
from the Tepango River Valley. 
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Figure 5.4. Exterior view of rim sherds from restricted-neck jars. 
 
 
 
Figure 5.5. Lateral view of rim sherds from restricted-neck jars. 
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 I recorded a number of different surface and temper attributes of each sherd for 
this analysis. I began by recording sherd form (body, rim, neck, shoulder, and base) and 
any surface decoration. I made a fresh break on each sherd for paste analysis of the inte-
rior. I recorded color for sherd surface and paste using a Munsell color chart. Early in this 
analysis I recorded hardness based on Moh’s scale. For Coarse Orange it quickly became 
apparent that hardness strongly correlated with color, which likely has a strong corre-
lation with firing temperature (Pool 1990). Since the samples from Comoapan were from 
a production context, the majority were grey in color, with a small amount exhibiting a 
greenish-olive color. This likely suggests a higher-temperature fired (or overfired) sherd. 
Thus I deemed it redundant to measure both color and hardness. Hardness for the 41 
Coarse Brown sherds from Comoapan showed a large range of variation which did not 
bode well for hardness to function as a diagnostic marker with which to identify imports. 
I therefore ceased to record hardness in my attribute analysis. 
 A variety of traits were recorded for each aplastic type in each sherd with the aid 
of a loupe (10x magnification). Aplastics refer to both naturally-occurring inclusions and 
intentionally-added temper. Aplastic traits consisted of size, shape, density, color, and 
material type (if identifiable). The relative density of each aplastic was recorded using a 
scale of 1-5. Shape was recorded as rounded, subangular, and angular. Size was recorded 
on a scale of 1-6 (<.025, .025-.05, .05-.1, .1-.15, .15-.2, >.2cm) based on the Wentworth 
scale with the aid of a metric caliper. Size refers to the size of the overwhelming majority 
of one aplastic type. If an individual aplastic type displayed a range of sizes, an estimate 
of this range was recorded (e.g., 1-2, 2-4). Average sherd thickness was also recorded by 
taking two or three measurements on different portions of each sherd. Additionally, for 
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analysis of Coarse Orange sherds from Teotepec and the Tepango Valley, I noted the 
likelihood that each sherd was from the CO1 group (scale of 1-5) based on my obser-
vations of the Comoapan sherd collection. While admittedly subjective, I wanted to test 
my ability in identifying CO1 sherds to aid in the extrapolation of the chemical data to 
the larger collections. 
 Additional data were recorded for rim sherds. Measurements and observations 
were recorded for rim angle, form (if identifiable), estimated orifice diameter, percentage 
of diameter, wall type, lip form, and lip angle (if possible). Measurements were recorded 
using the metric system. 
 Following completion of attribute analysis, I selected samples to submit for chem-
ical and mineralogical analyses. A total of 300 Coarse Orange sherds was submitted for 
INAA, 150 sherds from mainly Early Classic period and Middle Classic period contexts 
at Teotepec and 150 sherds from contemporaneous contexts within the Tepango River 
Valley. Submitted samples covered the narrow range of traits for Coarse Orange (CO1) 
pottery. Stoner had already separated Coarse Orange sherds from the Tepango collection 
that he had identified as CO1 through visual analysis. In the current analysis, I was in 
agreement with the overwhelming majority of Stoner’s CO1 designations. I included a 
small number of sherds (eight) that I identified as not likely pertaining to CO1 that had 
been included in the 2811 category. For Teotepec, I separated all likely CO1 sherds, and 
thus included a larger number of sherds (42) that had been identified as not likely 
deriving from the CO1 compositional group. As I was familiarizing myself with the type, 
it was important to provide some manner in which to gauge my accuracy in identifying 
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CO1 sherds so that the extrapolation of chemical data to the whole collection could be 
done with greater confidence. 
 The initial goal for the study of Coarse Brown pottery was to identify and 
quantify imports from the Matacapan polity in the Totocapan-headed Tepango polity and 
at Teotepec. It quickly became apparent during analysis that the range of variation in 
categories such as aplastics (including type, size, shape, and density) and color, both 
within the Comoapan production zone and in the neighboring polities, was substantial. 
This had been previously discussed for Comoapan by Pool (1990) in his modal analysis 
of Matacapan pottery and I identified the same situation in reviewing the Coarse Brown 
samples from Teotepec and the TVAS collections. 
 The only characteristic linking all Coarse Brown sherds together is the presence 
of volcanic ash, but size, shape, and especially quantity of this aplastic vary substantially 
among samples. Most of the Coarse Brown sherds included in this analysis possessed 
extremely low quantities of visible ash. Because the primary focus of this research is 
interaction with Matacapan through importation, I chose to focus on samples that could 
reasonably be assumed to have been produced within the Matacapan polity, specifically 
at Comoapan. As Coarse Brown pottery at Comoapan was overwhelmingly produced in 
the form of a restricted neck jar (form 75), I tried to limit sampling and analysis to sherds 
that could reasonably be identified as deriving from this form (shoulder, neck, and rim 
sherds, when available). A total of 200 sherds were selected for petrographic thin-section 
analysis. This sample included 80 sherds from Teotepec, 80 sherds from various TVAS 
sites, and 40 sherds from Comoapan. 
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Chemical and Mineralogical Analyses 
 
Instrumental Neutron Activation Analysis 
 Instrumental neutron activation analysis (INAA) is a highly sensitive technique 
that determines concentrations of elements of an artifact, both at major and trace concen-
trations (Neff 2000:81). INAA consists of the bombardment of a sample with neutrons, 
transforming a portion of the nuclei of each constituent element into radioactive isotopes. 
During decay, these isotopes emit gamma rays which can be measured. Because each 
element emits gamma rays at energies unique to the element, concentrations of each 
element can be determined (Glascock 1992:12; Neff 2000:82). Advantages of INAA are 
its precision and accuracy in measuring trace elements, the small sample size (50-200 
mg) needed for analysis, and its ability to simultaneously measure 30-35 elements. The 
exceptional ability of INAA in trace element analysis is particularly important as the 
trace constituents (under 1000 ppm) are the basis of provenience analysis (Glascock 
1992:11-12). 
 Reasons for Analysis.  I use chemical analysis in this study for three reasons. First, 
one of the underlying assumptions in the use of chemical analysis for sourcing is that 
pottery can be tied to the clay sources from which it was produced based on similar 
chemical composition (Wilson 1978:219). Depending on the distribution and distinc-
tiveness of the clay source (and sampling of it), the probable production locus of pottery 
produced using said clay can be identified (Carpenter and Feinman 1999:783). Second, 
compositional data can be used to “identify pottery types or ‘groups’ that can be clearly 
differentiated from other groups to reveal a meaningful archaeological interpretation” 
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(Glascock 1992:16). Even when samples cannot be tied chemically to their place of 
origin, the identification of different groups of pottery through chemical means can 
address questions about interaction, access, and more. Third, the work of Stoner and Pool 
in chemical analysis of Tuxtlas clay sources and Coarse Orange pottery has resulted in a 
substantial chemical database with which my samples can be compared for relatively 
easy and effective identification of source zones. For this study of peripheral incor-
poration via participation in regional distribution networks, it is imperative that pottery 
imports be consistently identified, and INAA is the method that meets these require-
ments. 
 Procedure. INAA was conducted at the University of Missouri Research Reactor 
(MURR). Procedures followed MURR guidelines (see Glascock 1992 for a detailed 
discussion of MURR procedures). Sample preparation began with the recording of 
specimen traits, such as context, color, provenience, etc. (Glascock 1992:13). Samples 
were processed by burring the surface of the sherd, washing the sample, and crushing the 
sherd within a mortar and pestle. Burring and cleaning are necessary to reduce sample 
contamination (Neff 2000:101). Approximately 200 mg of each sherd are used for INAA 
(Glascock 1992:13). 
 Following sample preparation, each sample was irradiated for 5 seconds via the 
pneumatic tube irradiation system. After a 25-minute decay period, gamma rays from the 
samples were counted for twelve minutes by a germanium detector to record short-lived 
elements. After a cooling period of two weeks, samples were irradiated for 24 hours. 
Following seven days, samples were washed and gamma rays for “middle” count ele-
ments were counted for 2000 seconds using a germanium detector. Three to four weeks 
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later, samples were re-counted for 10,000 seconds to record “long” count elements 
(Glascock 1992:13-14). 
 Data Analysis. Analysis of chemical composition data is undertaken to (a) 
construct ceramic groups based on compositional similarity, and (b) chemically match 
samples to source clays. Methods used for analysis of compositional data include the 
construction of bivariate plots, cluster analysis, principal components analysis, and 
Mahalanobis distance measurements (Glascock 1992:17-20). Analysis of the Coarse 
Orange sample chemical data was completed by Daniel Pierce and Michael Glascock at 
MURR. This included application of statistical analyses and determination of chemical 
groups. Compositional group assignments of individual Coarse Orange sherds were then 
provided by MURR (Pierce and Glascock 2016), and are discussed below. 
 Results of Instrumental Neutron Activation Analysis. Of the 300 Coarse Orange 
sherds sub-mitted for INAA, a total of 269 (89.6 percent) were confidently attributed to a 
Tuxtlas clay group. Of the 31 unassigned sherds, 17 fell below the established confidence 
interval for analysis, but were close enough to be given a speculative group assignment. 
If these 17 sherds are included, the total number of Coarse Orange sherds attributed to 
one of the known Tuxtlas compositional groups is 286 (Table 5.1). Three major Coarse 
Orange compositional groups were identified in this study: CO1, CO2, and COP6. The 
CO1 group sherds were produced from lower Concepción clays (C clays) found within 
the Catemaco River Valley, CO2 group sherds were produced from upper Concepción 
clays (S Clays) wide-spread in the Tepango River Valley and likely located in the vicinity 
of Teotepec as well (Stoner and Glascock 2011:28). The CO1 group was divided into 
CO1A and CO1B subgroups, as well as a general CO1 macrogroup which consisted of 
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samples that fell between the CO1A and CO1B subgroups but which could not be confi-
dently assigned to either one. Stoner (2013:279) argues that the CO1A subgroup is the 
group most likely produced at Comoapan. The identification of group COP6 members 
was unexpected. Production of COP6 pottery (named for excavation “Pit 6” in the MAP) 
is assumed to have been a form of attached production due to its location within Central 
Matacapan and its association with a large occupational mound containing evidence of 
elite occupation (Stoner et al. 2008:1420). This production is suggested to have been 
oriented towards elite consumers (Pool and Stoner 2008:414-417). Thus CO1 and COP6 
sherds were produced in the Matacapan area, while CO2 sherds are of likely local origin.  
Tepango River Valley  Teotepec 
CO1 
Macro 
CO1A CO1B CO2 COP6 Unassign 
 CO1 
Macro 
CO1A CO1B CO2 COP6 Unassign 
23 55 52 10 7 3 
 
25 55 19 37 3 11 
 
Table 5.1. Coarse Orange chemical composition groups. 
 
 Before continuing to the results, I provide a brief discussion of the compositional 
groups, specifically focusing on the CO2 group. The CO2 group is produced with S clays 
from the upper Concepción formation. S Clays have been sampled in parts of the 
Tepango River Valley and along the Xoteapan River. Arnold submitted a sample of 51 
sherds covering a range of pottery types from the Proyecto Arqueológico Teotepec (PAT) 
excavations. A few of these sherds displayed a chemical composition intermediate bet-
ween S and C clays. Stoner and Glascock (2011) suggested that these might reflect a 
nearby outcrop of clays from the middle portion of the Concepción formation and re-
ferred to these proposed clays as “T Clays.” The vast majority of the PAT sample was 
produced using S Clays. 
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 A few Coarse Orange wasters from Teotepec were included in the INAA sample 
and these were assigned to the CO2 compositional group, indicating production with S 
Clays as well. This suggests some production of Coarse Orange pottery at Teotepec. 
None of the samples were attributed to a Middle Concepción clay source. As clay sam-
ples have not been analyzed from the Teotepec area or anywhere in the Lake Catemaco 
Basin, the type of local clays available to Teotepec is not currently known. Based on the 
preponderance of CO2 sherds (including wasters) within the Teotepec INAA samples, I 
assume, as do Stoner and Glascock (2011), that upper Concepción S Clay outcrops are 
located within the vicinity of Teotepec. The INAA analysis is therefore effective in iden-
tifying Matacapan-area produced Coarse Orange pottery (CO1 and COP6) but is ineffec-
tive in differentiating between Coarse Orange pottery produced in Teotepec and that pro-
duced in the Tepango River Valley. This precludes the identification of the potential 
movement of Coarse Orange pottery between these two polities. As my focus is on the 
importation of Coarse Orange pottery from the Matacapan polity this limitation is 
secondary to this study. 
 I will now present the results of the attribute analysis in conjunction with the 
INAA data to address the larger Coarse Orange assemblages. 
 Coarse Orange Results. In comparing the Coarse Orange ceramic analysis (Table 
5.2) to the results of INAA, the visual identification of pottery from the CO1 group was 
very accurate (Table 5.3). Of the 229 total sherds identified as CO1, I designated 95.2 
percent as probable or possible CO1 prior to chemical analysis. Of the 47 CO2 group 
sherds, I categorized 85.1 percent as “not likely CO1” and the remaining 14.9 percent as 
“possible CO1,” while none were identified as probable CO1 sherds. This indicates that 
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Sp# Site Unit Lev Group 
Specul 
Group 
CO1 
Prob. 
Sp# Site Unit Lev Group 
Specul 
Group 
CO1 
Prob. 
1 Teo -129N 64E 1 CO1  5 51 Teo -129N 64E 18 CO2  2 
2 Teo -129N 64E 1 CO1A  4 52 Teo -129N 64E 18 CO2  2 
3 Teo -129N 64E 2 CO1A  4 53 Teo -129N 64E 19 CO2  1 
4 Teo -129N 64E 2 CO1  3 54 Teo -129N 64E 19 CO2  2 
5 Teo -129N 64E 2 ? ? 3 55 Teo -129N 64E 23 CO2  2 
6 Teo -129N 64E 3 CO1B  4 56 Teo -130N 66E 1 CO1A  5 
7 Teo -129N 64E 3 CO1A  3 57 Teo -130N 66E 2 CO1A  3 
8 Teo -129N 64E 3 ? CO1 2 58 Teo -130N 66E 2 ? CO1A 3 
9 Teo -129N 64E 3 CO1B  3 59 Teo -130N 66E 2 CO1A  5 
10 Teo -129N 64E 4 CO1  5 60 Teo -130N 66E 3 CO1  5 
11 Teo -129N 64E 4 CO1A  4 61 Teo -130N 66E 3 CO1A  3 
12 Teo -129N 64E 4 CO2  2 62 Teo -130N 66E 4 CO1B  4 
13 Teo -129N 64E 4 CO1A  3 63 Teo -130N 66E 4 CO1A  3 
14 Teo -129N 64E 4 CO1  3 64 Teo -130N 66E 4 CO1  2 
15 Teo -129N 64E 4 CO1A  4 65 Teo -130N 66E 5 CO1  5 
16 Teo -129N 64E 5 CO2  3 66 Teo -130N 66E 5 ? ? 2 
17 Teo -129N 64E 5 CO1A  5 67 Teo -130N 66E 5 CO1A  4 
18 Teo -129N 64E 5 CO2  2 68 Teo -130N 66E 6 CO1A  4 
19 Teo -129N 64E 5 COP6  4 69 Teo -130N 66E 6 ? CO1 3 
20 Teo -129N 64E 5B CO1  4 70 Teo -130N 66E 7 CO1A  5 
21 Teo -129N 64E 5B CO1  2 71 Teo -130N 66E 8 CO1A  3 
22 Teo -129N 64E 5 CO1A  3 72 Teo -130N 66E 9 CO1A  4 
23 Teo -129N 64E 6A CO1  5 73 Teo -130N 66E 10 CO1A  3 
24 Teo -129N 64E 6A CO1B  3 74 Teo -130N 66E 10 CO2  2 
25 Teo -129N 64E 6B CO1B  3 75 Teo -130N 66E 10 CO1A  4 
26 Teo -129N 64E 6B CO2  2 76 Teo -130N 66E 11 CO1A  5 
27 Teo -129N 64E 6 COP6  3 77 Teo -130N 66E 11 CO2  2 
28 Teo -129N 64E 6 ? ? 2 78 Teo -130N 66E 12 CO2  3 
29 Teo -129N 64E 6 CO2  2 79 Teo -130N 66E 12 CO1A  5 
30 Teo -129N 64E 6 CO2  1 80 Teo -130N 66E 13 CO2  1 
31 Teo -129N 64E 7A CO1A  4 81 Teo -130N 66E 14 ? ? 3 
32 Teo -129N 64E 7A CO1  4 82 Teo -130N 66E 15 CO1A  4 
33 Teo -129N 64E 7B CO1A  3 83 Teo -130N 66E 15 ? CO1 3 
34 Teo -129N 64E 7B CO2  3 84 Teo -130N 66E 16 CO1B  3 
35 Teo -129N 64E 7 CO1B  3 85 Teo -130N 66E 16 ? CO1 3 
36 Teo -129N 64E 7 CO1A  4 86 Teo -130N 66E 16 ? CO1 3 
37 Teo -129N 64E 8B CO1B  3 87 Teo -130N 66E 16 CO1A  3 
38 Teo -129N 64E 8 CO2  1 88 Teo -130N 66E 17 CO2  2 
39 Teo -129N 64E 9 ? CO1 3 89 Teo -130N 66E 17 CO2  2 
40 Teo -129N 64E 10 COP6  3 90 Teo -130N 66E 18 ? CO1 2 
41 Teo -129N 64E 11 CO1B  3 91 Teo -130N 66E 20 CO1B  5 
42 Teo -129N 64E 12 CO1  4 92 Teo -130N 66E 21 CO2  3 
43 Teo -129N 64E 14 CO2  2 93 Teo -130N 66E 21 CO2  2 
44 Teo -129N 64E 14 CO1A  3 94 Teo -155N 60E 1 CO1A  3 
45 Teo -129N 64E 15 CO1A  4 95 Teo -155N 60E 1 CO1  4 
46 Teo -129N 64E 15 CO2  2 96 Teo -155N 60E 2 CO1A  5 
47 Teo -129N 64E 16 CO2  1 97 Teo -155N 60E 2 CO1A  4 
48 Teo -129N 64E 16 CO1B  4 98 Teo -155N 60E 2 CO1A  4 
49 Teo -129N 64E 17 CO2  2 99 Teo -155N 60E 2 CO1A  4 
50 Teo -129N 64E 18 ? ? 2 100 Teo -155N 60E 2 CO1A  3 
(cont.) 
 
 
 244 
Sp# Site Unit Lev Group 
Specul 
Group 
CO1 
Prob. 
Sp# Site Unit Lev Group 
Specul 
Group 
CO1 
Prob. 
101 Teo -155N 60E 3 CO1  2 151 1 NA NA CO1  4 
102 Teo -155N 60E 3 CO1B  3 152 1 NA NA CO2  1 
103 Teo -155N 60E 3 CO1A  3 153 1 NA NA ? CO1 4 
104 Teo -155N 60E 3 CO1A  4 154 1 NA NA CO1A  5 
105 Teo -155N 60E 4 ? ? 3 155 1 NA NA CO1B  5 
106 Teo -155N 60E 4 CO1A  4 156 1 NA NA CO1A  5 
107 Teo -155N 60E 4 ? ? 2 157 1 NA NA ? ? 2 
108 Teo -155N 60E 4 CO1  4 158 1 NA NA CO1  4 
109 Teo -155N 60E 4 CO1A  4 159 1 NA NA CO2  2 
110 Teo -155N 60E 4 CO1B  4 160 1 NA NA ? CO1B 3 
111 Teo -155N 60E 4 ? ? 3 161 1 NA NA CO1B  4 
112 Teo -155N 60E 4 CO1A  5 162 1 NA NA CO1  4 
113 Teo -155N 60E 5 CO1A  4 163 1 NA NA CO1  5 
114 Teo -155N 60E 5 CO1A  4 164 1 NA NA CO1  4 
115 Teo -155N 60E 5 ? CO1 3 165 1 NA NA CO1B  4 
116 Teo -155N 60E 5 CO1A  4 166 1 NA NA CO2  3 
117 Teo -155N 60E 5 CO2  2 167 1 NA NA CO2  1 
118 Teo -155N 60E 6 CO1A  5 168 1 NA NA CO2  1 
119 Teo -155N 60E 6 CO1B  4 169 1 NA NA CO1A  4 
120 Teo -155N 60E 6 ? ? 2 170 1 NA NA CO1B  4 
121 Teo -155N 60E 6 CO1A  3 171 1 NA NA CO1A  4 
122 Teo -155N 60E 6 CO2  2 172 1 NA NA CO1  4 
123 Teo -155N 60E 7 CO1A  4 173 1 NA NA CO1B  4 
124 Teo -155N 60E 7 ? CO1 4 174 1 NA NA CO1B  3 
125 Teo -155N 60E 7 CO2  2 175 1 NA NA COP6  3 
126 Teo -155N 60E 7 CO1A  4 176 1 NA NA CO1B  4 
127 Teo -155N 60E 8 CO1A  4 177 1 NA NA CO2  2 
128 Teo -155N 60E 9 CO1B  4 178 1 NA NA CO1B  4 
129 Teo -155N 60E 9 CO1A  4 179 1 NA NA COP6  2 
130 Teo -155N 60E 10 CO1A  5 180 1 NA NA CO2  1 
131 Teo -85N 112E 1 CO1B  4 181 1 NA NA CO1B  5 
132 Teo -85N 112E 2 ? P52 2 182 1 NA NA CO1A  4 
133 Teo -85N 112E 2 CO1A  4 183 2 NA NA CO1A  4 
134 Teo -85N 112E 2 CO1B  3 184 2 NA NA CO1A  3 
135 Teo -85N 112E 2 CO1A  4 185 2 NA NA CO1A  4 
136 Teo -85N 112E 3 CO1B  4 186 3 NA NA CO1A  4 
137 Teo -85N 112E 4 CO1B  4 187 3 NA NA CO1B  4 
138 Teo -85N 112E 5 CO1A  4 188 5 NA NA CO1A  5 
139 Teo -85N 112E 5 CO2  1 189 7 NA NA ? CO1A 3 
140 Teo -85N 112E 6 CO2  2 190 19 NA NA CO1B  4 
141 Teo -85N 112E 6 CO2  2 191 19 NA NA CO1B  3 
142 Teo -85N 112E 7 CO2  2 192 19 NA NA CO1A  4 
143 Teo -85N 112E 7 CO1A  5 193 20 NA NA CO1A  4 
144 Teo -85N 112E 7 CO2  2 194 25 NA NA CO1A  4 
145 Teo -85N 112E 8 ? CO1 4 195 25 NA NA CO1B  4 
146 Teo -85N 112E 8 CO2  3 196 29 NA NA CO1B  2 
147 Teo -85N 112E 9 CO2  2 197 29 NA NA CO1A  5 
148 Teo -85N 112E 9 ? ? 3 198 32 NA NA CO2  3 
149 Teo -85N 112E 9 CO2  2 199 36 NA NA CO1A  4 
150 Teo -85N 112E 11 CO2  2 200 36 NA NA CO1  4 
(cont.) 
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Sp# Site Unit Lev Grp 
Specul 
Group 
CO1 
Prob 
Sp# Site Unit Lev Grp 
Specul 
Group 
CO1 
Prob 
201 36 NA NA CO1A  5 251 113 NA NA CO1B  4 
202 42 NA NA CO1  5 252 114 NA NA CO1A  3 
203 42 NA NA CO1B  4 253 117 NA NA CO1A  4 
204 42 NA NA CO1  3 254 121 NA NA CO1A  5 
205 45 NA NA CO1A  4 255 122 NA NA CO1B  4 
206 45 NA NA CO1B  4 256 122 NA NA CO1A  5 
207 50 NA NA CO1A  4 257 124 NA NA CO1B  3 
208 50 NA NA CO1A  5 258 132 NA NA CO1B  2 
209 51 NA NA CO1A  5 259 132 NA NA CO1B  4 
210 51 NA NA CO1A  5 260 132 NA NA CO1B  5 
211 54 NA NA CO1B  3 261 132 NA NA CO1A  5 
212 56 NA NA ? CO1A 4 262 132 NA NA CO1B  4 
213 65 NA NA CO1A  4 263 132 NA NA CO1B  2 
214 62 NA NA CO1A  4 264 132 NA NA CO1B  5 
215 62 NA NA CO1A  4 265 132 NA NA CO1A  5 
216 62 NA NA CO1A  4 266 134 NA NA ? P52 2 
217 63 NA NA CO1A  3 267 134 NA NA CO1B  3 
218 63 NA NA CO1A  4 268 134 NA NA CO1B  4 
219 63 NA NA CO1A  4 269 135 NA NA CO1  4 
220 65 NA NA CO1A  5 270 138 NA NA CO1  4 
221 70 NA NA COP6  3 271 139 NA NA CO1B  4 
222 75 NA NA CO1B  4 272 139 NA NA CO1A  5 
223 75 NA NA CO1A  5 273 139 NA NA COP6  5 
224 81 NA NA CO1A  4 274 139 NA NA CO1B  5 
225 81 NA NA COP6  2 275 143 NA NA COP6  3 
226 82 NA NA COP6  4 276 143 NA NA ? CO1B 4 
227 82 NA NA ? ? 2 277 143 NA NA CO1A  4 
228 82 NA NA CO1B  2 278 143 NA NA CO1A  4 
229 82 NA NA CO1  4 279 143 NA NA CO1B  4 
230 82 NA NA CO1B  3 280 145 NA NA CO1A  5 
231 82 NA NA CO1B  4 281 145 NA NA CO1  4 
232 83 NA NA CO1B  4 282 145 NA NA CO1A  3 
233 86 NA NA CO1B  4 283 145 NA NA CO1B  5 
234 86 NA NA CO1  3 284 145 NA NA CO1B  4 
235 96 NA NA CO1B  2 285 147 NA NA CO1B  4 
236 97 NA NA CO1  2 286 147 NA NA CO1A  4 
237 97 NA NA CO1A  5 287 150 NA NA CO1A  4 
238 98 NA NA CO1A  4 288 150 NA NA CO1  4 
239 99 NA NA ? CO1 4 289 150 NA NA CO1A  3 
240 99 NA NA CO1B  4 290 150 NA NA CO1A  3 
241 99 NA NA CO1  4 291 170 NA NA CO1  5 
242 99 NA NA CO1A  4 292 179 NA NA CO1B  5 
243 102 NA NA CO1B  4 293 179 NA NA CO1A  5 
244 103 NA NA CO1B  4 294 179 NA NA CO1  4 
245 110 NA NA CO1  5 295 179 NA NA CO1B  4 
246 110 NA NA CO1A  4 296 182 NA NA CO1A  4 
247 110 NA NA CO1B  4 297 183 NA NA CO2  1 
248 111 NA NA CO1B  3 298 184 NA NA CO1  4 
249 111 NA NA CO1B  4 299 65 NA NA CO1A  4 
250 113 NA NA CO2  1 300 2 NA NA CO1B  4 
 
Table 5.2. Coarse Orange sample submitted for instrumental neutron activation 
analysis. 
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Coarse Orange pottery produced in the Matacapan polity is visually distinct from that 
produced in its neighboring polities. I did not identify consistent macroscopic differences 
between the CO1A and CO1B subgroups, however. Because I was unable to make this 
distinction in the macroscopic analysis, I do not attempt to separate the Coarse Orange 
assemblage based on these compositional subgroups. 
 A few major traits help to differentiate CO1 sherds from CO2 sherds. CO1 sherds 
exhibit minimal variation. All have fine-to-medium-sized ash, most commonly in copious 
amounts. Additionally, many have small amounts of fine-to-medium-sized volcanic sand, 
most commonly grey in color. CO2 sherds tend to have less ash in general, and have a 
greater range of temper types, the most common of which is fine quartz sand. One trait 
that proved particularly effective in differentiating CO1 and CO2 sherds was the common 
presence of what appear to be small balls of clay in CO1 sherds. The color of these clay 
balls is most often orange-red or red-brown. It is unknown if these clay balls are true tem-
per (intentional addition to the clay), inclusions resulting from the clay used for CO1 
production, or possibly related to kiln-firing, which was used in CO1 production (Pool 
2000b:73). Whether temper or not, of the 239 total sherds attributed to the CO1 and 
COP6 composition groups, 90 percent possessed these clay balls. Of the 47 sherds attri-
buted to the CO2 composition group, only 6.4 percent had clay balls. 
 As the COP6 compositional group was not considered to be an option prior to 
chemical analysis, the identification of this type was not as accurate. However, Pool and 
Stoner (2008:417) note that COP6 sherds exhibit low amounts of fine volcanic ash tem-
per and were made using some of the finest clays. In my notes for some COP6 sherds I 
remarked that while the sherds appeared to be CO1, they exhibited very little tempering. 
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However, some of the COP6 sherds were visually indistinguishable from CO1 sherds and 
I was not able to consistently differentiate them based on attribute data. Stoner success-
fully separated COP6 sherds by petrographic analysis and I assume that differentiating 
them macroscopically is much more difficult given their greater similarity to CO1 sherds. 
Regardless, CO1 and COP6 both originate within the Matacapan polity and are therefore 
imports in the neighboring polities. For the rest of this discussion, I use the term “MCO” 
(Matacapan Coarse Orange) to refer to these imports, acknowledging that this category 
includes CO1A, CO1B, and COP6 sherds that I was unable to separate consistently. 
 
 
Table 5.3. Accuracy of Coarse Orange (CO1) identification. 
 
 
 Based on the comparison of the ceramic analysis and NAA results, I separated all 
MCO in the initial analysis. I subsequently constructed two groups of MCO, those from 
Early Classic period contexts and those from Middle Classic contexts. MCO is primarily 
associated with the Middle Classic period (Pool and Stoner 2008), but I do not treat MCO 
as a Middle Classic period diagnostic in this study. For Teotepec, I identified a total of 
1,945 MCO sherds from Early Classic period and Middle Classic period excavated con-
Tepango River Valley 
CO1 Probability CO1 Macro CO1A CO1B CO2 COP6 Unassigned 
1-2 (Not likely CO1) 1 0 4 8 2 3 
3 (Possibly CO1) 2 7 9 2 3 0 
4-5 (Probably CO1) 20 48 39 0 2 0 
Total 23 55 52 10 7 3 
   
Teotepec 
CO1 Probability CO1 Macro CO1A CO1B CO2 COP6 Unassigned 
1-2 (Not likely CO1) 5 0 0 32 0 6 
3 (Possibly CO1) 8 16 9 5 2 5 
4-5 (Probably CO1) 12 39 10 0 1 0 
Total 25 55 19 37 3 11 
 248 
texts (Table 5.4). MCO sherds comprise 1.04 percent of all sherds from Early Classic 
period contexts and 5.08 percent from Middle Classic period contexts. 
Count  -85N 112E -129N 64E -130N 66E -155N 60E 
Period Sherds Count Percent Count Percent Count Percent Count Percent 
Early Classic 
MCO 29 1.20 10 .35 43 1.19 26 1.76 
Total 2412  2835  3604  1476  
Middle Classic 
MCO 140 4.29 328 3.09 679 4.89 690 8.21 
Total 3261  10605  13874  8408  
          
Weight (grams) -85N 112E -129N 64E -130N 66E -155N 60E 
Period Sherds Weight Percent Weight Percent Weight Percent Weight Percent 
Early Classic 
MCO 97.5 .95 75.0 .34 745.5 2.84 211.4 2.86 
Total 10271.8  22161.3  26217.5  7394.7  
Middle Classic 
MCO 691.6 5.93 2251.0 3.71 4613.1 6.62 4456.2 11.79 
Total 11665.8  60687.5  69679.2  37801.9  
 
Total Counts  Total Weight (grams) 
Period Sherds Total Percent  Period Sherds Total Percent 
Early Classic 
MCO 108 1.04  
Early Classic 
MCO 1129.4 1.71 
Total 10327   Total 66045.3  
Middle Classic 
MCO 1837 5.08  
Middle Classic 
MCO 12011.9 6.68 
Total 36148   Total 179834  
 
Table 5.4. Early Classic and Middle Classic period Matacapan Coarse Orange from 
Teotepec excavation. 
 
 
 Within the Middle Classic period excavated contexts, higher proportions of MCO 
occur in later deposits. In looking at a level-by-level comparison of the uppermost exca-
vation levels, there is a noticeable increase in MCO pottery (Table 5.5). While I do not 
subdivide the Middle Classic period into early (A.D. 450-550) and late (A.D. 550-650) 
periods as do Santley and Arnold (1996), this trend does seem to coincide with increases 
in Coarse Orange observed at Matacapan in the late Middle Classic period. At Mata-
capan, Coarse Orange comprised approximately 4 percent of the early Middle Classic 
ceramic assemblage, 13 percent of the late Middle Classic ceramic assemblage, and 2 
percent of the early Late Classic ceramic assemblage (Ortiz and Santley 1988: Figure 
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2.8). The increase in MCO during the last period of occupation at Teotepec likely 
coincides with the late Middle Classic period increase in MCO at Matacapan. 
Unit -85N 112E  -129N 64E 
Level Count 
Count 
Percentage 
Weight 
Percentage 
 Count 
Count 
Percentage 
Weight 
Percentage 
1 12 11.32 10.84  25 11.52 12.08 
2 32 9.33 17.06  54 9.42 12.42 
3 46 6.04 7.00  57 9.38 13.01 
4 32 4.49 5.09  41 3.81 4.26 
5 18 1.35 2.63  20 2.90 4.68 
6 21 2.00 1.31  16 1.93 3.87 
      
Unit -130N 66E  -155N 60E 
Level Count 
Count 
Percentage 
Weight 
Percentage 
 Count 
Count 
Percentage 
Weight 
Percentage 
1 20 11.63 17.86  17 13.93 22.02 
2 119 12.95 18.87  150 13.18 19.95 
3 112 12.90 15.00  223 15.08 22.84 
4 68 5.04 6.81  133 7.48 12.45 
5 63 4.65 9.98  63 5.00 10.15 
6 48 2.78 4.17  65 4.32 6.16 
 
Table 5.5. Matacapan Coarse Orange in upper excavation levels at Teotepec. 
 
 
 An additional 1,924 MCO sherds were recovered from PAT surface collection. 
This constitutes approximately 6 percent of all surface-collected pottery. MCO sherds 
were recovered in 645 of the 1,068 collection units (Figure 5.6). MCO concentrations 
were identified in a number of areas of Teotepec (Figure 5.7), many of which coincide 
with concentrations of all pottery types (Figure 5.8) and concentrations of fine wares 
(Figure 5.9). This suggests that the somewhat uneven distribution of MCO is related to 
occupation intensity within the site and is not necessarily indicative of some form of 
restricted access. As with the distribution of obsidian, this will require sampling at greater 
distances from the site core to more effectively test this hypothesis and answer questions 
related to access to MCO.  
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Figure 5.6. Matacapan Coarse Orange (MCO) quantities in Teotepec surface 
collections. 
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Figure 5.7. Surface distribution of Matacapan Coarse Orange at Teotepec (min: 1 
sherd, contour interval: 2). 
 
 
 A total of 1,723 Coarse Orange sherds was recovered by the TVAS, constituting 
3.3 percent of all pottery (Stoner 2013:272). TVAS sites were sampled at different inten-
sities, and the number of collection units per site ranges from one or two at smaller sites 
to 138 at Totocapan. The majority of sites in the TVAS study were represented by rela-
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tively small collections, thus the proportions of MCO and detailed interpretations about 
intersite patterning will be strongly affected sample size. It is therefore not possible to 
make in-depth comparisons of consumption patterns of MCO between sites. General 
observations about the TVAS area can be made, however. 
 
Figure 5.8. Surface distribution of all pottery at Teotepec (min: 10 sherds, contour 
interval: 10). 
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Figure 5.9. Surface distribution of Fine Ware sherds at Teotepec (min: 5 sherds, 
contour interval: 5). 
 
 
 In total, 176 archaeological sites were sampled by the TVAS. MCO pottery was 
identified in 377 collections, representing a total of 134 sites (Table 5.6). After eliminat-
ing collections with less than ten sherds and collections with less than five temporally-
 254 
diagnostic sherds, 300 collection units representing 114 sites remain. Overall, most of 
these collections possessed diagnostic sherds from multiple periods. Of these 300 
collection units, 108 dated predominantly to the Middle Classic period (Middle Classic 
period-specific diagnostics constituting more than 50 percent of total diagnostics). In an 
additional 98 collections, mixed Middle-Late Classic period diagnostic sherds made up 
the majority of total diagnostics. Only 22 collections were Terminal Formative period or 
mixed Terminal Formative-Early Classic period dominant. A total of 24 collections 
possessed a Late Classic majority of temporally-diagnostic sherds. The remaining col-
lections indicated multi-phase occupation with no majority of diagnostic sherds assigned 
to any one period or consecutive periods (e.g., Early-Middle Classic periods, Middle-Late 
Classic periods). 
Site <10 ct <10 Diag F TF MC LC F/TF TF/EC EC/MC MC/LC Mixed Total 
1 12 3 4 3 27 1 2 1 4 22 4 83 
2 1 1 1 1 3 - 2 - 2 3 2 16 
3 - - - - - - - - - 3 - 3 
5 2 - - - 1 - - - - - - 3 
7 - - - - 1 - - - - - - 1 
9 - - - - - - - - - 1 - 1 
10 - - - - - - - - - 1 - 1 
16 2 - 1 - - - - - - - - 3 
17 - 1 - - - - 2 - - 1 - 4 
19 - - 2 - - - - - - 1 - 3 
20 1 2 - - - - 1 - - - - 4 
21 - 1 - - - - - - - - - 1 
23 - - - - - 1 - - - 2 - 3 
24 - 4 - 3 2 1 1 - - - - 11 
25 1 1 - - - 1 - - - 3 - 6 
26 - - - - 2 - - - - - - 2 
29 1 - - - - - - - - 1 - 2 
31 1 - - - 1 - - - - - - 2 
33 1 - - - - - - - - 1 - 2 
34 - 1 - 1 - - - - - - - 2 
35 - - - - - - - 1 - - - 1 
36 - - - - 1 2 - - - 3 - 6 
37 - 1 - - -  - - - - - 1 
  (cont.) 
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Site <10 ct <10 Diag F TF MC LC F/TF TF/EC EC/MC MC/LC Mixed Total 
38 - - 1 1 - - 1 - - - - 3 
39 - 1 - - - - - - - - - 1 
42 - - - - - - - - - 1 1 2 
43 - - - - - - - - 1 - - 1 
44 1 - - 2 - - - - - - 1 4 
46 - - - - - - - 1 - 1 - 2 
50 - 2 - - 1 - - - 1 1 - 5 
51 - 1 - 1 3 - - - - 2 1 8 
53 1 1 - - - - - - - - - 2 
54 - - 1 - - - - - - 1 - 2 
56 - -  - - - - - - 1 - 1 
57 1 - - - - - - - - 1 - 2 
58 - - - - - - - - 1 - - 1 
60 - 1 - - - - - - - - - 1 
62 - - - - - - - - - 2 - 2 
63 - - - 1 1 - - - 1 - 1 4 
64 - - - - - 1 - - - - - 1 
65 - - - - 1 - - - - - - 1 
69 - - - - 1 - - - - - - 1 
70 - - - - 1 - - - - - - 1 
73 - 1 - - - - - - - 1 - 2 
75 - - - - - - - - - 1 - 1 
77 - 1 - - - - - - - - - 1 
78 - - - - - - - - - 1 - 1 
80 - 1 - - - - - - - - - 1 
81 1 1 - - 1 - - - - - - 3 
82 1 2 - - 3 1 - - - 4 - 11 
83 - 1 - - - 1 - - - 1 - 3 
85 - - - - 1 - - - - 1 - 2 
86 - 1 - - - - - - - - 1 2 
88 - 1 - - - - - - - - - 1 
89 - - - - 1 - - - - 3 - 4 
92 - - - - 1 - - - - - - 1 
94 - 1 - - - - - - - - - 1 
96 - - - - - - - - - 2 - 2 
97 - - - - 2 - - - - - - 2 
98 - - - - - - - - - 1 - 1 
99 - - - - 1 - - - - 3 - 4 
100 - - - - 2 1 - - - - - 3 
101 - - - - 1 - - - - - - 1 
102 - - - - 1 - - - - 1 - 2 
103 - - - - 1 - - - - - - 1 
104 - - - - 1 - - - - - - 1 
105 - - - - 1 - - - - - - 1 
110 - - - - 1 1 - - - - - 2 
111 - - - - - - - - - 1 - 1 
112 - - - - 2 - - - - 3 - 5 
113 - - - - - 3 - - - - - 3 
114 - - - - 1 - - - - - - 1 
115 - - - - - - - - - 1 - 1 
  (cont.) 
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Site <10 ct <10 Diag F TF MC LC F/TF TF/EC EC/MC MC/LC Mixed Total 
117 1 - - - - - - - - 2 - 3 
119 1 - - - - - - - - - - 1 
121 - - - - 1 - - - - - - 1 
122 - - - - 1 - - - - - - 1 
124 - - - - 2 - - - - - - 2 
132 - 1 - - 1 - - - - 1 - 3 
133 - - - - 1 - - - - - - 1 
134 - - - - 1 - - - - 2 - 3 
135 - - - - 1 - - - - 1 - 2 
137 - 1 - - - - - - - - - 1 
138 - - - - 1 - - - - 1 - 2 
139 - - - - 3 1 1 - - 4 - 9 
143 - - - - 1 1 - - - - - 2 
145 - - - - - 1 - - - 2 - 3 
146 - - - - 1 - - - - - - 1 
147 - - - - 3 - - - - 1 - 4 
150 - -  1 1 - - - - - - 2 
152 - - 1 - 1 - - - - - - 2 
156 - - - - 1 - - - - - - 1 
158 - - - - - - - - - - 1 1 
161 - - - 1 - - - - - 1 - 2 
162 - 1 - - 1 - - - - - - 2 
164 - - - - - - - 1 - - - 1 
165 - - - - - - - - - 1 - 1 
166 - - - - 1 - - - - - - 1 
167 1 - - 1 - - - - - 1 - 3 
170 - - - - 2 - - - - 1 - 3 
171 - - - - 1 - - - - - - 1 
172 - - - - - - 1 - - - - 1 
174 - - - - - - - 1 - - - 1 
175 - - 1 - - - - - - - - 1 
176 - 1 - - 1 - - - - - - 2 
177 - - - - - - - - 1 - - 1 
178 1 - - - - - - - - - - 1 
179 - - - - 2 - - - - 2 - 4 
180 - 1 - - - - - - - - - 1 
181 - - - - 1 - - - - - - 1 
182 - - - - - 6 - - - - - 6 
183 1 - - - 2 - - - - - - 3 
184 1 - - - - - 1 - - - - 2 
185 - - - - 1 - - - - - - 1 
186 - - - - 1 - - - - - - 1 
902 - - - - 1 1 - - - - - 2 
912 - 1 - - - - - - - - - 1 
913 - 1 - - - - - - - - - 1 
914 - - - - 1 - - - - - - 1 
919 1 - - - - - - - - - - 1 
924 1 - - - 1 - - - - - - 2 
925 - 1 - - - - - - - - - 1 
926 - - - - 1 - - - - - - 1 
  (cont.) 
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Site <10 ct <10 Diag F TF MC LC F/TF TF/EC EC/MC MC/LC Mixed Total 
927 - 1 - - - - - - - -  1 
931 - - - - - - - - - - 1 1 
937 - - - - - - - - - 1 - 1 
938 1 - - - - - - - - - - 1 
942 - - - - 1 - - - - - - 1 
950 - - - - 1 - - - - - - 1 
952 - - - 1 - - - - - - - 1 
961 1 - - - - - - - - - - 1 
963 - - - - - - - - - 1 - 1 
964 - - - - 1 - - - - - - 1 
965 - - - - 1 - - - - - - 1 
Total 37 40 12 17 108 24 12 5 11 98 13 377 
 
Table 5.6. All collections with Matacapan Coarse Orange from the Tepango Valley 
Archaeological Survey. F= Formative, TF= Terminal Formative, EC= Early Classic, 
MC= Middle Classic, and LC= Late Classic. 
 
 
 MCO consumption in the Tepango River Valley, like in the Catemaco River 
Valley and at Teotepec, is strongly associated with the Middle Classic period, which 
coincides with Pool and Stoner’s (2008) previous observations. Though there is some 
indication of minor importation in the Early Classic period, as indicated by the 22 Termi-
nal Formative-Early Classic period-dominated collections, the vast majority of collec-
tions are Middle Classic and Late Classic period predominant. As Stoner (2013) has 
pointed out, the presence of MCO at Tepango River Valley settlements of all sizes sug-
gests an open form of access, possibly acquisition through market exchange.  
 Coarse Orange Conclusion. The widespread distribution of Matacapan Coarse 
Orange in the Western Tuxtlas Region (WTR) suggests relatively unfettered access by all 
segments of the settlement hierarchies. The substantial increase in MCO in the upper 
levels of Teotepec excavations indicates an intensification of Coarse Orange distribution 
from Matacapan. The Coarse Orange distribution network centered at Matacapan was 
thus an effective incorporating mechanism for the majority of the WTR, and connections 
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between Matacapan and its neighbors appear to have strengthened from the Early to 
Middle Classic periods and continued to increase as the Middle Classic period continued. 
 
Petrographic Analysis 
 The study of pottery via petrography consists of the “description, classification, 
and interpretation of ceramic pastes, or fabrics, using techniques derived from those used 
in geology” (Freestone 1995:111). The primary focus of petrography is in the identifi-
cation and characterization of aplastic inclusions within the sample. Aplastics consist of 
the naturally occurring minerals in the clay as well as materials (e.g., sand, shell, organic 
material) intentionally added (temper) (Orton et al. 1993:70). In petrography, numerous 
characteristics of aplastic inclusions are recorded with the aid of a polarizing light micro-
scope (Reedy 1994:116). All aplastics larger than .02 mm can be studied via petrography 
(Druc and Gwyn 1998:708). 
 Ceramic petrography is a useful technique for identifying inorganic materials, 
linking pottery to a source area, and for grouping objects that likely share a source, as 
indicated by similarity of mineral composition (Jordan and Schrire 1999:1327; Reedy 
1994:115). As aplastic materials are commonly acquired locally, inclusions within the 
ceramic paste reflect their geological source (Ferring and Perttula 1987:438). Unlike 
other bulk characterization methods that require the destruction of sample fragments into 
a powder, information on mineral inclusions is preserved and data can be recorded for 
both inclusions and ceramic paste separately (Carpenter and Feinman 1999:785). 
 Reasons for Analysis. I employ petrographic analysis in my study of Coarse 
Brown pottery because of its ability to characterize paste and mineral composition of 
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pottery which can often be used to separate pottery produced in different locations and 
with different paste recipes. My initial assumption in choosing this method was that I 
would be able to use it to identify a general compositional profile (or profiles) of 
Comoapan-produced pottery. With such a profile, I would be able to identify imports 
from Comoapan in the other two study regions, assuming that locally-produced pottery 
was different enough in composition from the Comoapan product. Therefore, the utility 
of this analysis hinged on the use of a relatively uniform paste recipe (or limited recipes) 
at Comoapan, one that could also be distinguished through quantitative analysis from 
locally-produced (Teotepec and Tepango) versions of this ceramic type. If this was the 
case, I expected that Comoapan-produced pottery would form a specific group or groups 
based on ceramic composition that are significantly different from locally-produced 
sherds rendered in the same vessel form. 
 Procedure. For petrographic analysis a “thin section” of each sample is required. 
Thin section fabrication consists of the mounting of a sliced pottery sample onto a glass 
slide with epoxy. The sample is then ground down to a uniform thickness of .03 mm 
(Reedy 1994:116). At .03 mm, the mineral aplastics are transparent and can be identified 
based on their morphological characteristics and optical properties in response to both 
normal and crossed polarized light (Druc and Gwyn 1998:709). Thin-section preparation 
was completed by Spectrum Petrographic, Inc., in Vancouver, Washington, and thin-
sections were returned to me for further analysis. 
 I used petrographic point counting for this analysis. Point counting is “a system-
atic sampling procedure by which thin-section constituents are estimated from a series of 
observations made at fixed intervals (Stoltman 1989:148). Point counting is a useful 
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quantitative approach for recording the relative abundance of aplastics (Livingood and 
Cordell 2009:868). For point counting, a grid is superimposed over the thin section, and 
observations are made for each grid intersection point, using the mechanical stage of the 
microscope. Intersection points are located on aplastics, fabric (paste), and voids. When 
an intersection point falls upon an aplastic, information about its size, shape, morphology, 
and optical properties is recorded. Morphological traits are compared to color atlases of 
minerals and grain sizes are recorded based on the Wentworth scale (Wentworth 1922). 
 I completed petrographic analysis of 180 Coarse Brown sherds (40 sherds from 
Comoapan, 70 from Teotepec, and 70 from the Tepango River Valley). I originally 
planned to analyze 200 total sherds (40 from Comoapan, 80 from Teotepec, and 80 from 
the Tepango River Valley) but time constraints and mechanical problems towards the lat-
ter part of analysis pushed me to reduce the sample by 20 sherds. These sherds were not 
chosen randomly. The majority were from restricted-neck jars (form 75 or likely form 75) 
due to my interest in identifying imports at Teotepec and in the Tepango River Valley. 
The selection was intended to sample both production (Comoapan) and consumption 
(Teotepec and Tepango) locations (Table 5.7).  
 This analysis was completed in the School of Human Evolution and Social 
Change at Arizona State University. I completed analysis using a polarizing-light micro-
scope with adjustable stage. A total of 200 points were recorded for each thin-section. 
Points were taken at 1 mm intervals along the length of the thin-section. Spacing between 
lines of data points measured .1 mm. For each point I recorded whether the microscope 
fell on the fabric of the ceramic, a void, or an inclusion. For voids, I recorded the basic 
shape (Channel, Vugh, Planar Void, and Vesicle). For inclusions, I recorded whether the 
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Spec # Site Unit Level  Spec # Site Unit Level 
1 Teotepec -155N60E 2  51 Teotepec -129N64E 6 
2 Teotepec -155N60E 3  52 Teotepec -129N64E 7 
3 Teotepec -155N60E 4  53 Teotepec -129N64E 7 
4 Teotepec -155N60E 4  54 Teotepec -129N64E 7 
5 Teotepec -155N60E 5  55 Teotepec -129N64E 7 
6 Teotepec -155N60E 6  56 Teotepec -129N64E 7 
7 Teotepec -155N60E 6  57 Teotepec -129N64E 7 
8 Teotepec -155N60E 8  58 Teotepec -129N64E 7 
9 Teotepec -155N60E 8  59 Teotepec -129N64E 8 
10 Teotepec -155N60E 10  60 Teotepec -129N64E 8 
11 Teotepec -130N66E 3  61 Teotepec -129N64E 8 
12 Teotepec -130N66E 4  62 Teotepec -129N64E 8 
13 Teotepec -130N66E 4  63 Teotepec -129N64E 9 
14 Teotepec -130N66E 5  64 Teotepec -129N64E 9 
15 Teotepec -130N66E 6  65 Teotepec -129N64E 10 
16 Teotepec -130N66E 6  66 Teotepec -129N64E 11 
17 Teotepec -130N66E 7  67 Teotepec -129N64E 11 
18 Teotepec -130N66E 7  68 Teotepec -129N64E 16 
19 Teotepec -130N66E 8  69 Teotepec -129N64E 17 
20 Teotepec -130N66E 8  70 Teotepec -85N112E 2 
21 Teotepec -130N66E 9  71 Teotepec -85N112E 2 
22 Teotepec -130N66E 10  72 Teotepec -85N112E 3 
23 Teotepec -130N66E 10  73 Teotepec -85N112E 4 
24 Teotepec -130N66E 15  74 Teotepec -85N112E 5 
25 Teotepec -130N66E 11  75 Teotepec -85N112E 6 
26 Teotepec -130N66E 12  76 Teotepec -85N112E 7 
27 Teotepec -130N66E 14  77 Teotepec -85N112E 11 
28 Teotepec -130N66E 14  78 Teotepec -85N112E 13 
29 Teotepec -130N66E 14  79 Teotepec -85N112E 17 
30 Teotepec -130N66E 15  80 Teotepec -85N112E 18 
31 Teotepec -130N66E 16  81 Comoapan 63 3/2/0 
32 Teotepec -130N66E 16  82 Comoapan 63 3/2/0 
33 Teotepec -130N66E 16  83 Comoapan 63 3/4/0 
34 Teotepec -130N66E 16  84 Comoapan 63 3/4/0 
35 Teotepec -130N66E 17  85 Comoapan 63 3/4/0 
36 Teotepec -130N66E 17  86 Comoapan 63 3/5/0 
37 Teotepec -130N66E 18  87 Comoapan 63 3/5/0 
38 Teotepec -130N66E 20  88 Comoapan 60 6/6/0 
39 Teotepec -130N66E 21  89 Comoapan 60 3/9/0 
40 Teotepec -130N66E 22  90 Comoapan 63 3/5/0 
41 Teotepec -129N64E 2  91 Comoapan 63 3/5/0 
42 Teotepec -129N64E 3  92 Comoapan 63 1/4/0 
43 Teotepec -129N64E 3  93 Comoapan 63 1/8/0 
44 Teotepec -129N64E 4  94 Comoapan 63 3/8/0 
45 Teotepec -129N64E 4  95 Comoapan 63 3/8/0 
46 Teotepec -129N64E 5  96 Comoapan 63 3/8/0 
47 Teotepec -129N64E 5  97 Comoapan 63 3/7/0 
48 Teotepec -129N64E 6  98 Comoapan 63 3/7/0 
49 Teotepec -129N64E 6  99 Comoapan 63 3/7/0 
50 Teotepec -129N64E 6  100 Comoapan 63 3/7/0 
  (cont.) 
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Spec # Site Unit Level  Spec # Unit Level 
101 Comoapan 63 3/7/0  151 1 Surf 
102 Comoapan 63 3/6/0  152 1 Surf 
103 Comoapan 63 3/5/0  153 1 Surf 
104 Comoapan 63 3/5/0  154 1 Surf 
105 Comoapan 63 2/4/0  155 1 Surf 
106 Comoapan 63 1/4/0  156 1 Surf 
107 Comoapan 63 3/7/0  157 1 Surf 
108 Comoapan 63 3/7/0  158 1 Surf 
109 Comoapan 63 3/5/0  159 1 Surf 
110 Comoapan 63 3/5/0  160 1 Surf 
111 Comoapan 60 6/4/0  161 1 Surf 
112 Comoapan 61 1/6/0  162 1 Surf 
113 Comoapan 61 1/6/0  163 1 Surf 
114 Comoapan 61 2/6/0  164 1 Surf 
115 Comoapan 63   165 1 Surf 
116 Comoapan 63 3/5/0  166 1 Surf 
117 Comoapan 63 1/4/0  167 1 Surf 
118 Comoapan 63 1/4/0  168 1 Surf 
119 Comoapan 63 1/4/0  169 1 Surf 
120 Comoapan 63 Surf  170 1 Surf 
121 Totocapan 1 Surf  171 1 Surf 
122 Totocapan 1 Surf  172 1 Surf 
123 Totocapan 1 Surf  173 1 Surf 
124 Totocapan 1 Surf  174 1 Surf 
125 Totocapan 1 Surf  175 1 Surf 
126 2 1 Surf  176 1 Surf 
127 2 1 Surf  177 1 Surf 
128 2 1 Surf  178 1 Surf 
129 3 1 Surf  179 1 Surf 
130 4 1 Surf  180 1 Surf 
131 5 1 Surf  181 1 Surf 
132 17 1 Surf  182 1 Surf 
133 20 1 Surf  183 1 Surf 
134 24 1 Surf  184 1 Surf 
135 24 1 Surf  185 1 Surf 
136 29 1 Surf  186 1 Surf 
137 29 1 Surf  187 1 Surf 
138 31 1 Surf  188 1 Surf 
139 34 1 Surf  189 1 Surf 
140 34 1 Surf  190 1 Surf 
141 38 1 Surf  191 1 Surf 
142 39 1 Surf  192 1 Surf 
143 42 1 Surf  193 1 Surf 
144 42 1 Surf  194 1 Surf 
145 49 1 Surf  195 1 Surf 
146 49 1 Surf  196 1 Surf 
147 49 1 Surf  197 1 Surf 
148 50 1 Surf  198 1 Surf 
149 50 1 Surf  199 1 Surf 
150 51 1 Surf  200 1 Surf 
 
Table 5.7. Coarse Brown pottery sample for petrographic analysis. 
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grain size was silt or larger. If larger, I recorded the general shape (equidistant or long, 
angular, very angular, subangular, etc.), maximum dimension, and type of mineral if 
possible. If mineral identification wasn’t possible, I recorded additional data about color, 
extinction angle, and any identifiable minerals within larger conglomerate materials (e.g., 
plagio-clase, mica, and orthoclase). 
 Data Analysis. After petrographic analysis was completed for all thin sections, I 
analyzed the data with the goal of creating compositional groups. Petrographic groups are 
constructed by two primary means, non-automatic and automatic procedures (Cau et al. 
2004:1325). I chose to use the automatic grouping procedure k-means clustering analysis. 
I preceded this analysis with a more generalized review of the data by applying statistical 
measures of different pottery constituents (e.g., matrix, inclusions, temper) and plotting 
some of these in a few different visual forms (e.g., bar charts, ternary diagrams). 
 Results of Petrographic Analysis. The petrographic sample exhibited a wide range 
of variation in relation to quantity, size, form, and type of aplastics. Overall, a total of 19 
different types of aplastics were identified in the sample (note: the category “other” in-
cludes very minor quantities of unidentified minerals and some identified minerals with a 
maximum count of 2, such as garnet). Of these aplastics, nine averaged a count of at least 
1 per sherd (Table 5.8). In this study, Silt is treated as an aplastic type although in reality 
it is a mineral size grade between sand and clay (.0039 and .0625 mm). Its small size ren-
ders it difficult to identify and its treatment as a separate category is common practice in 
petrographic studies (Stoltman 1989, 1991). The average count for the majority of the 
remaining aplastic types was less than .5 per sherd (Table 5.9). 
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 I began a review of the data by assessing the general composition of sherds from 
each study area. I calculated the relative percentages of sand inclusions, silt, and clay to 
characterize the clay matrix of each sherd. This portion of the study excludes volcanic 
ash/sand, which is assumed to be temper. I plotted these data onto a ternary diagram 
(Figure 5.10). I also calculated the relative percentages of sand inclusions, temper, and 
matrix (clay and silt) to characterize the general composition of each sherd. I plotted 
these onto a ternary diagram (Figure 5.11). Neither diagram indicates any clear patterning 
that would suggest that any of the sample groups are internally homogenous nor can be 
easily distinguished from the other. There appears to be major overlap between all three 
groups. 
Total Aplastics         
Sample Volcanic Quartz Silt Ferrog Muscovite 
Meta. 
Quartz 
Olivine 
Unid 
1 
Unid 
2 
Teotepec 2255 1360 1207 468 374 161 71 53 94 
Comoapan 1094 823 698 203 219 99 36 72 31 
Tepango 1956 1414 1223 488 463 248 101 103 103 
Total 5305 3597 3128 1159 1056 508 208 228 228 
          
Aplastics /Sherd         
Sample Volcanic Quartz Silt Ferrog Muscovite 
Meta. 
Quartz 
Olivine 
Unid 
1 
Unid 
2 
Teotepec 32.21 19.43 17.24 6.69 5.34 2.30 1.01 .76 1.34 
Comoapan 27.35 20.58 17.45 5.08 5.48 2.48 .90 1.80 .78 
Tepango 27.94 20.20 17.47 6.97 6.61 3.54 1.44 1.47 1.47 
 
Table 5.8. Total counts of major aplastics in Coarse Brown petrographic sample. 
 
 
 I performed a 2-tailed t-test and an F-test on the inclusion-temper-matrix data to 
assess my initial observations in a more statistical manner. The t-test assesses the statis-
tical difference between the means of two samples while the F-test is a similar test for 
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comparing the variance between two samples. The null hypothesis of the t-test is that 
there is no difference between the means of the two samples. The null hypothesis of the 
F-test is that the variances of the two samples are equal. Higher t and F values indicate 
greater dissimilarity (Shennan 1997:83-92). I follow standard practice in using a .05 
significance level. 
Total Aplastics     
Sample Iron Ore Other Plagioclase Unid 3 Apatite 
Teotepec 35 39 37 19 25 
Comoapan 27 12 16 6 6 
Tepango 30 8 12 76 41 
Total 92 59 65 101 72 
      
Aplastics/Sherd     
Sample Iron Ore Other Plagioclase Unid 3 Apatite 
Teotepec .50 .56 .53 .27 .36 
Comoapan .68 .30 .40 .15 .15 
Tepango .43 .11 .17 1.09 .59 
      
Total Aplastics     
Sample Grog Biotite Amphibole Microcline Clinopyroxene 
Teotepec 22 11 2 2 2 
Comoapan 10 5 2 0 0 
Tepango 40 11 11 2 1 
Total 72 27 15 4 3 
      
Aplastics/Sherd     
Sample Grog Biotite Amphibole Microcline Clinopyroxene 
Teotepec .31 .16 .03 .03 .03 
Comoapan .25 .13 .05 .00 .00 
Tepango .57 .16 .16 .03 .01 
 
Table 5.9. Total counts of minor aplastics in Coarse Brown petrographic sample. 
 
 
 Since the 2-tailed t-test and F-test only compare two samples, I applied the test to 
the sample pairs of Teotepec-Comoapan, Teotepec-Tepango, and Comoapan-Tepango for 
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each of the three categories of data (inclusions, temper, and matrix). This totals nine pairs 
(Table 5.10). Overall, these tests support my initial interpretation of the ternary diagram. 
 None of the differences in variance are significant enough to refute the null hypo-
thesis, and only two of the 9 pairs in the t-test had p-values below .05. Surprisingly, the 
Teotepec-Tepango pairs for temper and sand showed statistically significant differences 
in sample means. This results from higher average temper content and lower average 
 
Figure 5.10. Ternary diagram comparing proportions of sand, silt, and clay matrix 
for Coarse Brown sample. 
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Figure 5.11. Ternary diagram comparing proportions of inclusions, temper, and 
matrix for Coarse Brown sample. 
 
sand content in the Teotepec sherds, likely indicating a greater difference in production 
recipes and a lack of interaction via Coarse Brown jar exchange. More importantly for 
this study, none of the pairs involving Comoapan exhibited statistically significant 
differences in average or variance. 
 As the general compositional comparisons did not indicate much difference 
between the Comoapan sample and the other samples, I focused on some of the more 
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abundant sand and temper categories. For the five most abundant aplastics, I present 
aggregate data for total counts and counts/sherd for each type for each sample group 
(Table 5.11). I construct box plots that present the percentages that each of these five 
types constitutes for each sample (Figure 5.12). I will discuss a few general observations 
here. Teotepec displays generally higher proportions of volcanic ash/sand than do the 
other two study areas. Of particular interest to my study is the slightly higher amount and 
Matrix  
 Teotepec  Comoapan   Teotepec  Tepango   Tepango  Comoapan 
N 70   40  N 70   70  N 70   40 
Mean 60.227   58.766  Mean 60.227   59.369  Mean 59.369   58.766 
95% 
(58.782 
61.672)   
(56.51 
61.021)  
95% 
(58.782 
61.672)   
(58.002 
60.736)  
95% 
(58.002 
60.736)   
(56.51 
61.021) 
Var. 36.72   49.735  Var. 36.72   32.854  Var. 32.854   49.735 
t 1.099 F 1.355  t .861 F 1.118  t .461 F 1.514 
P 
value 
.275  .269 
 
P 
value 
.391  .645 
 
P 
value 
.646  .132 
              
Sand             
 Teotepec  Comoapan   Teotepec  Tepango   Tepango  Comoapan 
N 70  40  N 70  70  N 70  40 
Mean 21.978  24.389  Mean 21.978  25.051  Mean 25.051  24.389 
95% 
(20.36 
23.595) 
 
(21.878 
26.901)  
95% 
(20.36 
23.595) 
 
(23.153 
26.948)  
95% 
(23.153 
26.948) 
 
(21.878 
26.901) 
Var. 46.023  61.673  Var. 46.023  63.322  Var. 63.322  61.673 
t 1.626 F 1.340  t 2.459 F 1.376  t .423 F 1.027 
P 
value 
.108 
 
.286 
 
P 
value 
.015 
 
.188 
 
P 
value 
.674  .947 
              
Volcanic Sand/Ash           
 Teotepec  Comoapan   Teotepec  Tepango   Tepango  Comoapan 
N 70   40  N 70   70  N 70   40 
Mean 17.795   16.845  Mean 17.795   15.58  Mean 15.58   16.845 
95% 
(16.409 
19.182)   
(15.201 
18.49)  
95% 
(16.409 
19.182)   
(14.073 
17.088)  
95% 
(14.073 
17.088)   
(15.201 
18.49) 
Var. 33.815   26.437  Var. 33.815   39.962  Var. 39.962   26.437 
t .888 F 1.279  t 2.157 F 1.182  t 1.140 F 1.512 
P 
value 
.377 
 
.408 
 
P 
value 
.033 
 
.490 
 
P 
value 
.257  .164 
 
Table 5.10. T and F-tests of matrix, sand, and volcanic sand/ash pairs for Coarse 
Brown sample groups. 
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Volcanic 
Ash/Sand 
Teotepec Comoapan Tepango 
 
Quartz Teotepec Comoapan Tepango 
Sample Size 
(Sherds) 
70 40 70  
Sample Size 
(Sherds) 
70 40 70 
Inclusions/Sherd 32.21 27.35 27.94  Inclusions/Sherd 19.43 20.58 20.20 
Range (Min-Max) 45 34 49  Range (Min-Max) 44 48 50 
Variance 112.80 76.83 122.68  Variance 92.22 111.44 78.98 
Standard 
Deviation 
10.62 8.77 11.08  
Standard 
Deviation 
9.60 10.56 8.95 
         
Ferruginous 
Inclusions 
Teotepec Comoapan Tepango 
 
Muscovite Teotepec Comoapan Tepango 
Sample Size 
(Sherds) 70 40 70  
Sample Size 
(Sherds) 70 40 70 
Inclusions/Sherd 6.69 5.08 6.97  Inclusions/Sherd 5.34 5.48 6.61 
Range (Min-Max) 23 19 20  Range (Min-Max) 14 15 15 
Variance 19.99 15.97 16.77  Variance 12.08 10.75 15.24 
Standard 
Deviation 
4.47 4.00 4.10  
Standard 
Deviation 
3.48 3.28 3.90 
     
M. Quartz Teotepec Comoapan Tepango  
Sample Size 
(Sherds) 
70 40 70  
Inclusions/Sherd 2.30 2.48 3.54  
Range (Min-Max) 10 10 12  
Variance 5.21 5.55 9.08  
Standard 
Deviation 
2.28 2.36 3.01  
  
Table 5.11. Counts per sherd of major aplastics for Coarse Brown sample groups. 
 
 
 
          (cont.) 
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Figure 5.12. Boxplots of proportions of major aplastics for Coarse Brown sample 
groups. 
 
 
much higher variance of quartz in the Comoapan sample. Quartz is assumed to be an 
inclusion within the clay matrix, not temper intentionally added by the potter. The 
variance displayed by the quartz proportions suggests a diversity of clay sources was 
used by the producers at Comoapan. A few other discernible differences between the 
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sample groups are noteworthy as well, such as generally higher proportions of muscovite 
in the Tepango sample. 
 I also present bar graphs displaying the distribution of each type across the differ-
ent size ranges used in this analysis for each sample group (Figure 5.13-5.15). Aplastic 
size is another variable in differentiating between the sample groups. In viewing the 
aplastic size distributions, the two most abundant types do not display a clear difference 
in size distributions across the sample groups. Muscovite, ferruginous inclusions, and 
metamorphosed quartz display some minor variation in size proportions between the 
sample groups. A particularly important observation of almost all the size distribution 
graphs (except for ferruginous inclusions in the Tepango sample) is their relatively uni-
modal distributions. Stoltman (1989) suggests that intentional addition of aplastics to clay 
(tempering) should result in a generally bimodal size distribution. This is not the case for 
any of these samples. This does not, however, indicate with certainty that none of these 
aplastic categories were used as temper. The variance in size and quantity of each aplastic 
category, including the Comoapan sample, does suggest that multiple paste recipes were 
involved in the production of Coarse Brown jars. 
 To conclude this revision of the point-counting data, I constructed a ternary dia-
gram using relative proportions of the three most abundant aplastics: quartz, ferruginous 
inclusions, and muscovite (assuming that volcanic ash/sand was used as a tempering 
agent). This diagram (Figure 5.16) indicates major overlap. To assess better some of 
these observations, I completed another 2-tailed t-test and F-test. I compared the relative 
proportions of quartz, muscovite, and ferruginous inclusions for each of the three sample 
group pairs. This totaled nine pairs (Table 5.12). Overall, there did appear to be generally 
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Figure 5.13. Size distribution of volcanic ash/sand inclusions for Coarse Brown 
sample groups. 
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Figure 5.14. Size distribution of quartz inclusions for Coarse Brown sample groups. 
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Figure 5.15. Size distribution of muscovite inclusions for Coarse Brown sample 
groups. 
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Figure 5.16. Size distribution of metamorphosed quartz inclusions for Coarse 
Brown sample groups. 
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Figure 5.17. Size distribution of ferruginous inclusions for Coarse Brown sample 
groups. 
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Figure 5.18. Ternary diagram comparing quartz, muscovite, and ferruginous 
inclusion proportions. 
 
 
higher variance than the temper-inclusion-matrix tests, which was evident in the more 
dispersed nature of distribution on the ternary diagram. Only the Teotepec-Comoapan 
comparison of ferruginous inclusions had a statistically significant p-value for the t-test. 
Statistically significant differences in variance are seen in the Teotepec-Comoapan pair 
for muscovite and the Teotepec-Tepango pair for ferruginous inclusions. 
 From this interpretative discussion of the data it appears that there are some minor 
general differences in proportions and counts of some of the major aplastic materials. The 
ternary diagrams indicate substantial overlap among all three sample groups in regard to 
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clay matrix and proportions of major aplastics. Significant variance in a number of cate-
gories for these groups also means that many members from one group, such as the 
Teotepec sample, are more similar to members of another group than to other members of 
their own group. The different plots and statistics that have been presented indicate sub-
stantial within group diversity and major intergroup overlap. Most important for this 
study is the preliminary identification that Comoapan-produced Coarse Brown pottery 
exhibits a wide range of aplastic types, sizes, and quantities, suggesting that Comoapan 
producers did not put much emphasis on maintaining a relatively uniform paste recipe. 
As this is still somewhat impressionistic, I apply more rigorous means to construct 
groups based on compositional data from the petrographic point-counting analysis. 
 Group Formation. I chose k-means clustering analysis to construct groups from 
the point-counting data. This is a non-hierarchical method of analysis that forms groups 
based on similarity/dissimilarity of sample compositions (Shennan 1997). Based on the 
more exploratory analysis of the data previously discussed, I was unable to identify any 
clear trends that would suggest significant differences between the three sample groups. 
Though some minor differences in the means and variances of certain temper types were 
identified, the general overlap in sample composition among groups indicated that there 
were no obvious differences between these major sample groups. 
 I ran a series of analyses incorporating different combinations of type data. For 
each analysis, the sum of squared errors (SSE) was plotted on a graph to determine the 
optimal clustering solution (value of k). Optimal clustering is indicated by a lower change 
in the SSE value than the changes in SSE both before and after. Graphically, this can be 
seen as a reduced downward slope relative to the preceding and subsequent segments. 
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 The initial run included all petrographic point-counting data. This included quan-
tities from all size groups for all different data types (all aplastics, matrix, silt). This run 
included a total of 87 variables. This run provided no clear optimal cluster size (k-value), 
so I decided to reduce the sample size by omitting all variables with counts under 10. 
This reduced the number of variables to 60. This run also failed to return a clear optimal 
k-value. I subsequently chose to focus on the more abundant aplastic categories.  
Quartz             
 Teotepec  Comoapan   Teotepec  Tepango   Tepango  Comoapan 
N 70  40  N 70  70  N 70   40 
Mean 58.943  63.122  Mean 58.943  58.175  Mean 58.175   63.122 
95% 
(54.474 
63.412) 
 
(57.234 
69.01)  
95% 
(54.474 
63.412) 
 
(54.337 
62.012)  
95% 
(54.337 
62.012)   
(57.234 
69.01) 
Var. 351.31  338.95  Var. 351.31  259.06  Var. 259.06   338.95 
t 1.1377 F 1.0365  t .26026 F 1.3561  t 1.4179 F 1.3084 
P 
value 
.25855  .9209  
P 
value 
.79506  .2083  
P 
value 
.16049  .32655 
              
Muscovite             
 Teotepec  Comoapan   Teotepec  Tepango   Tepango  Comoapan 
N 70  40  N 70  70  N 70  40 
Mean 17.582  20.016  Mean 17.582  20.665  Mean 20.665  20.016 
95% 
(15.029 
20.134) 
 
(15.134 
24.899)  
95% 
(15.029 
20.134) 
 
(17.756 
23.575)  
95% 
(17.756 
23.575) 
 
(15.134 
24.899) 
Var. 114.6  233.07  Var. 114.6  148.88  Var. 148.88  233.07 
t .89115 F 2.0337  t 1.5894 F 1.2991  t .23011 F 1.5655 
P 
value 
.37633  .00994  
P 
value 
.1143  .27961  
P 
value 
.8187  .1036 
              
Ferruginous             
 Teotepec  Comoapan   Teotepec  Tepango   Tepango  Comoapan 
N 70  40  N 70  70  N 70  40 
Mean 23.475  16.862  Mean 23.475  21.16  Mean 21.16  16.862 
95% 
(19.457 
27.493) 
 
(12.728 
20.996)  
95% 
(19.457 
27.493) 
 
(18.35 
23.97)  
95% 
(18.35 
23.97) 
 
(12.728 
20.996) 
Var. 283.94  167.1  Var. 283.94  138.89  Var. 138.89  167.1 
t 2.3048 F 1.6993  t .94195 F 2.0443  t 1.7317 F 1.2031 
P 
value 
.02327  .074647  
P 
value 
.34806  .0034  
P 
value 
.08743  .49597 
 
Table 5.12. T and F-tests of quartz, muscovite, and ferruginous pairs for Coarse 
Brown sample groups. 
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 I reduced the sample to the eleven most abundant aplastics. I retained the different 
size categories, only omitting those with counts lower than 10. The total number of vari-
ables was 47. Based on the plot of SSE values, the optimal k-value was 8. The groups are 
shown in Table 5.13. In viewing the results, there is no clustering that in any way coin-
cides with the different sample groups. The Comoapan sample is spread over five of the 
eight cluster groups, included with samples from the other two sample groups. Groups 4, 
6, and 8 show significant imbalance between the Teotepec and Tepango sample, but 
Groups 1 and 3 have numerous representatives from both samples. I attribute this to the 
variance in volcanic ash temper seen in these samples and the greater number of samples 
from Teotepec that had higher volcanic ash/sand quantities. 
Cluster 
Group 
# of 
Samples 
Percent 
Teotepec 
Percent 
Comoapan 
Percent 
Tepango 
1 47 46.81 29.79 23.40 
2 2 100.00 0 0 
3 50 30.00 4.00 66.00 
4 17 5.88 0 94.12 
5 7 28.57 0 71.43 
6 28 42.86 46.43 10.71 
7 8 62.50 37.50 0 
8 21 52.38 38.10 9.52 
Total Samples 180 70 40 70 
 
Table 5.13. Coarse Brown cluster groups (eleven most abundant aplastics with size 
groups). K=8. 
 
  
 I subsequently reduced the variable count by only including total counts for each 
of the nine most abundant aplastics. This combines all size grades for each aplastic. The 
aplastics included in this analysis were volcanic ash/sand, quartz, metamorphosed quartz, 
silt, olivine, muscovite, ferruginous inclusions, and two aplastics that I was able to con-
sistently identify but not determine what material they were (U1 and U2). The variable 
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count was 9. I ran a k-means analysis, and plotted the resulting SSE values. The optimal 
k-value for this analysis was 8. Cluster groups at the eight-cluster solution are presented 
in Table 5.14. In viewing the results, the three sample groups do not appear to relate to 
the cluster groups. Particularly relevant to this study is the distribution of the Comoapan 
group samples. Seven of the eight cluster groups possess at least one Comoapan sample, 
indicating major aplastic compositional variation within the Comoapan sample. The im-
balance in the distribution of the Tepango and Teotepec samples is also apparent in this 
analysis. I provide relative proportions of Tepango and Teotepec samples in each cluster 
group in Table 5.15 which illustrate this. No groups have a relatively equal proportion of 
samples from these two. This might result from a greater difference in overall composit-
ion between these two groups than between either group and Comoapan. A greater differ-
ence between the Tepango and Teotepec samples was also suggested by the t-tests com-
paring temper and total sand content for these samples. 
 For a final analysis, I limited the variables to volcanic ash/sand, including all size 
grades. The variable count for this run is 6. The optimal k-value was determined to be 7. 
The cluster groups are presented in Table 5.16. Like the other runs completed in this  
Cluster 
Group 
# of 
Samples 
Percent 
Teotepec 
Percent 
Comoapan 
Percent 
Tepango 
1 15 26.67 6.67 66.67 
2 38 65.79 21.05 13.16 
3 17 29.41 23.53 47.06 
4 32 46.88 34.38 18.75 
5 19 10.53 10.53 78.95 
6 29 31.03 17.24 51.72 
7 9 88.89 0 11.11 
8 21 9.52 42.86 47.62 
Total Samples 180 70 40 70 
Table 5.14. Coarse Brown cluster groups (nine most abundant aplastics, combined 
sizes). K=8. 
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Cluster 
Group 
# of 
Samples 
Percent 
Teotepec 
Percent 
Tepango 
1 14 28.57 71.43 
2 30 83.33 16.67 
3 13 38.46 61.54 
4 21 71.43 28.57 
5 17 11.76 88.24 
6 24 37.50 62.50 
7 9 88.89 11.11 
8 12 16.67 83.33 
Table 5.15. Relative proportions of Teotepec and Tepango samples in each Coarse 
Brown cluster group. 
 
 
analysis, the cluster groups do not correlate with sample groups. Some differences bet-
ween the Teotepec and Tepango samples are now more apparent, which was expected 
from the t-test. The t-test only compared overall quantities of ash, while this cluster anal-
ysis includes size divisions as well. The Teotepec sample has a higher average count of 
volcanic inclusions, and also exhibits higher amounts of this aplastic in the .0125-.0249 
and .0250-.0499 ranges. Comoapan samples fall within a number of cluster groups, and 
fail to dominate any of the groups like Teotepec (Group 5) or Tepango (Group 2). 
 
 
Table 5.16. Coarse Brown cluster groups (all volcanic ash/sand). K=7. 
 
 
 Petrography Conclusion. While groups can always be constructed in cluster 
analysis, it is important to determine whether these groups are meaningful. The general 
Cluster 
Group 
# of 
Samples 
Percent 
Teotepec 
Percent 
Comoapan 
Percent 
Tepango 
1 57 24.56 31.58 43.86 
2 38 0 13.16 86.84 
3 36 44.44 41.67 13.89 
4 4 50.00 0 50.00 
5 29 96.55 3.45 0 
6 7 55.56 0 28.57 
7 9 55.56 11.11 33.33 
Total Samples 180 70 40 70 
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lack of correlation between cluster groups and sample groups (in that few groups were 
dominated by any one sample group) does not suggest a problem with the method but 
results from the nature of the samples themselves. The Comoapan pottery did not group 
together as would be expected if a relatively uniform paste recipe, or a very limited num-
ber of paste recipes, had been used at this production location. Because of this, there is no 
unique Comoapan compositional profile or profiles that can be referenced to identify 
potential imports from this production zone in the Tepango River Valley and Teotepec. 
All three sampled areas showed significant internal variation in ceramic mineral compo-
sitions. This is in agreement with observations made through pottery analysis that I com-
pleted prior to the petrographic analysis. The fact that the sample from a production zone 
often showed as much variation in composition as a sample derived from multiple sites 
(the Tepango Sample) highlights this lack of uniformity in clay processing for Coarse 
Brown production at Comoapan. 
 Petrographic analysis for pottery sourcing does not provide definitive results in all 
regions. Regions with varied and geographically limited geologic sources, such as the 
Salt River, Gila River, and Tonto Basins of South-Central Arizona (Abbott et al. 2001: 
10; Abbott et al. 2007:465; Miksa 1992:157-158), are much more conducive to sourcing 
by petrographic analysis than areas with widespread and relatively uniform geology such 
as Southern Italy (Barone et al. 2010:713) or the Maya lowlands (Iceland and Goldberg 
1999:951). The use of unique and minimally-variable paste recipes in production, such as 
Coarse Orange pottery in the Western Tuxtlas Region (WTR) (Stoner et al. 2008; Stoner 
2013), also increases the utility of petrographic analysis in differentiating different pro-
duction groups. Coarse Brown pottery production at Comoapan does not meet the latter 
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situation, and I believe that the WTR cannot be characterized as having diverse and 
spatially restricted geological outcrops. Unlike the use of Concepción marine clays in the 
production of Coarse Orange pottery, Coarse Brown pottery was produced using alluvial 
volcanically-derived clays which ties the pottery into the regional geology. The Sierra de 
los Tuxtlas massif consists of two volcanic sequences, an older and a younger, with 
almost the entire WTR located within the younger sequence (Nelson and Gonzalez-Caver 
1992:90). I suspect that this results in a general lack of geological diversity that would 
aid in the utility of petrographic analysis in the region, although sampling of alluvial 
clays within the different study areas is required to test this proposition. 
 The results from this petrographic analysis are inconclusive. They neither support 
nor refute the hypothesis that the Matacapan polity was exporting Coarse Brown pottery 
to the Tepango River Valley and Teotepec in a network similar to Coarse Orange distri- 
bution. The variability in aplastic compositions within the Comoapan production zone 
appears to the main factor in limiting the utility of this petrographic analysis of Coarse 
Brown. While purely speculative, I suspect that the geology of the WTR is also not 
conducive to this analysis in that it lacks significant differences across the region which 
would differentiate pottery produced within each subregion. 
 
 
Conclusion 
 
 
 The inconclusive nature of the petrographic analysis of Coarse Brown pottery 
severely limits its interpretive utility for assessing a potential Matacapan-centered net-
work. This analysis did not provide support for the hypothesis that Matacapan-Comoapan 
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Coarse Brown jars were distributed to the Tepango River Valley and Teotepec via a 
regional network nor did it refute the idea. Based on the heterogeneity of Coarse Brown 
from the Comoapan production complex, I argue that the producers at the Comoapan 
production complex used a variety of different paste recipes, which has been proposed by 
Pool (1990) before. My petrographic analysis therefore supports Pool’s conclusions from 
his modal analysis of Coarse Brown. The lack of uniformity in Coarse Brown pottery 
from Comoapan renders the identification of any importation into neighboring areas 
difficult-to-impossible by either petrographic or traditional pottery analysis. 
 From a regional perspective, Coarse Orange pottery from the Matacapan polity 
was widely available within the Western Tuxtlas Region. Consumers obviously took 
advantage of the availability of this item as substantial increases in its consumption are 
seen in both the Tepango River Valley and at Teotepec from the Early Classic to Middle 
Classic period. Though the different forms of sampling make detailed comparison bet-
ween Teotepec and Totocapan difficult, both sites were major consumers of this product. 
This movement across political boundaries and widespread distribution in the Tepango 
River Valley suggest active participation in this regional network. Teotepec’s increasing 
proportions of Matacapan-produced Coarse Orange up to the final levels of occupation 
indicate rising consumption and a substantial (10-13 percent of ceramic assemblage) 
demand for this good. 
 Matacapan Coarse Orange importation in neighboring polities in the WTR con-
tinued for at least 200 years, with a substantial increase in the latter part of the Middle 
Classic period. This suggests a somewhat drawn out process of increasing reliance on this 
good. This network did not precede the establishment of Matacapan and was therefore 
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initiated by the Teotihuacan-affiliated population at the site. Despite the consumption of 
Matacapan Coarse Orange, there is no indication of political domination by Matacapan of 
its neighbors nor adoption of Teotihuacan-style material culture or symbols in these 
neighboring areas, suggesting the maintenance of cultural boundaries and local identities 
(DeMarrais et al. 1996; Stoner and Pool 2015; Stoner 2012). These data suggest that 
interaction between Matacapan and its neighbors was not forced. The Totocapan and 
Teotepec polities entered into this economic relationship on their own accord and were 
thus able to negotiate their relationship with Matacapan, a relationship that was sustained 
and intensified over a long period of time. 
 These peripheral polities were initially incorporated into this network in the Early 
Classic period. The intensification of this network connection as seen in the late Middle 
Classic period coincides with a decline in Teotihuacan influence throughout much of 
Mesoamerica. This suggests that this system had achieved or maintained a sufficient level 
of autonomy so that declining interregional relationships did not have ramifications on 
this regional system, or at least the effects were delayed into the Late Classic period when 
Matacapan Coarse Orange consumption was substantially reduced and the system sub-
sequently ceased to exist (Pool and Stoner 2008:414). 
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CHAPTER 6 
INTERACTION AND INCORPORATION IN THE WESTERN  
TUXTLAS REGION DURING THE CLASSIC PERIOD 
 
 
 In this study, I view Teotepec and the Totocapan-headed Tepango polities as 
negotiated peripheries within a process of world system incorporation. Negotiated periph-
eries were able to influence and often determine their entrance and participation in new 
systems in which they became enmeshed (Kardulias 2007; Morris 1999). The process of 
incorporation in the Western Tuxtlas Region (WTR) began in the Early Classic period 
with the establishment of Teotihuacan-affiliated Matacapan and reached its peak during 
the subsequent Middle Classic period.  
 In traditional conceptions of world-systems applied to modern capitalist systems, 
the core was able to dominate the periphery both politically and economically due to its 
superior size and more advanced technology. The core-periphery relationship was one of 
hierarchy in that structural linkages of exploitation developed (Wallerstein 1974). Some 
scholars (Chase-Dunn 1992:315; Kohl 1992:118; Peregrine 1996b:489) argue that core 
domination was not a given in systems prior to the modern world-system. Limitations on 
the core in its ability to dominate and incorporate the periphery include distance, relative 
core-periphery population sizes, intensity of core connections to representatives within 
the periphery, and pre-system integration forms (Allen 1992:457-458; Kardulias 1999: 
195; Kuznar 1999:230; Stein 1999:162). I argue that the distance from Teotihuacan, the 
strength of the relationship between Matacapan and Teotihuacan, and the sizes and long 
settlement histories of Totocapan and Teotepec were limiting factors in Matacapan’s 
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ability to dominate the region (contra Santley 1994a) and allowed Totocapan and Teo-
tepec to maintain political and cultural autonomy while actively engaging with the 
foreign-affiliated population at Matacapan.  
 Incorporation is a process that consists of the movement of a zone or region from 
outside (the external arena) to inside (the periphery) a world-system (Hall 1996:446). A 
simple incorporated-non-incorporated dichotomy masks significant variation in the proc-
ess in that different regions can be connected through different forms (networks) and to 
different degrees within the same form (Hall 1999a:10). Hall (2006:98) uses the term 
incorporation to describe “any process by which new areas or peoples become engulfed 
into an existing world-system” and argues that the process varies for different networks. 
Chase-Dunn and Hall (1991:31, 1993:859) use multiple bounding mechanisms for net-
works (bulk goods, political/military, preciosities, and information). They note that net-
work boundaries are generally non-coterminous in that a zone can be peripheral in one 
network and external to another. Even within these general network categories, distri-
bution of different goods can vary substantially. I therefore isolate distribution and 
consumption of individual goods for analysis to more effectively characterize incorpo-
ration processes within the WTR from the Early Classic period to the Middle Classic 
period. 
 In this research I analyzed four different artifact types from multiple contexts 
within the WTR to examine potential distribution networks centered at the Teotihuacan-
influenced settlement of Matacapan in the Classic period. I individually analyzed each 
artifact distribution network to identify differences in incorporation within the indigenous 
polities. As political autonomy was likely maintained between the polities headed by 
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Matacapan, Totocapan, and Teotepec (Stoner 2012), the latter two indigenous polities 
were differentially integrated (or incorporated) into regional networks through their inter-
action with the Matacapan polity. I argue and present data to support the claim that most 
of these networks did not exist prior to Matacapan’s establishment and that they consti-
tute foreign-associated alterations of the region. By approaching the distribution of 
specific goods as individual networks, I ascertain potentially different ways in which 
these indigenous polities articulated with the WTR through Matacapan, and their degree 
of incorporation into larger systems. 
 
 
Economic Networks in the Western Tuxtlas Region  
during the Middle Classic Period 
 
 
 The four potential distribution networks that constitute the focus of this study 
consist of Pachuca prismatic blades, Zaragoza-Oyameles prismatic blades, Coarse Brown 
jars, and Coarse Orange jars. Two of these networks (Coarse Orange jars and Pachuca 
obsidian) have been identified and characterized to some extent previously. The timing of 
their development coincides with the founding and growth of Matacapan. I proposed the 
existence of two other probable networks (Coarse Brown jars and Zaragoza-Oyameles 
prismatic blades) for two reasons. I argued that the production of one form of Coarse 
Brown jar at the large production facility of Comoapan, the same location that housed 
large-scale Coarse Orange jar production, was suggestive of a Coarse Brown jar distri-
bution similar to that of Coarse Orange. For Zaragoza-Oyameles obsidian, the initial 
identification of a prismatic-blade byproduct-product imbalance at Teotepec by the 
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Tuxtlas Regional Archaeological Survey (TRAS) coupled with intensive production in 
the Matacapan polity pointed to a possible consumer role for Teotepec. 
 My initial hypothesis was that the distribution of these goods to the neighboring 
polities of Teotepec and Totocapan was initiated and maintained by Matacapan following 
its founding in the Early Classic period. I argued that Matacapan’s establishment by 
Teotihuacan-identifying peoples was a catalyst for regional change in production, distri-
bution, and, in the case of Pachuca obsidian, importation. I proposed that these changes 
were systemic in nature and resulted in alterations in consumption behavior within these 
indigenous polities. I posited that if this was the case then artifact assemblages in these 
neighboring polities should reflect changes specifically relating to increases in imports 
from the Matacapan polity, and, in the case of Zaragoza-Oyameles obsidian, significant 
changes in production-to-consumption ratios indicative of a move towards a role of 
consumer on a producer-consumer continuum. The ceramic analyses included samples 
from the Tepango River Valley and Teotepec, while the obsidian analysis was limited to 
Teotepec due to the small sample size of the TVAS Early Classic period assemblage and 
the fact that Stoner completed this analysis for his dissertation (2011). 
 I will now review each potential system independently, comparing my expec-
tations of a Matacapan-centered system with the data that I acquired through the various 
different analyses. 
 
Pachuca Prismatic Blade Network 
 I have proposed that the presence of Pachuca obsidian at Teotepec resulted from 
Matacapan’s establishment of ties with this local center shortly after the arrival of Mata-
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capan’s founders in the Early Classic period. As Teotepec was already one of the larger 
regional settlements in the WTR in the Early Classic period, I argue that the newly-
arrived Teotihuacan-affiliated populations that founded Matacapan sought to establish 
ties to local populations, with the possible intention of minimizing hostility. If this inter-
action manifested in the form of elite interaction by supplying Pachuca obsidian, I 
expected Pachuca obsidian at Teotepec to pattern in certain ways. First, I expected 
Pachuca obsidian to be spatially restricted in its surface distribution and primarily asso-
ciated with elite occupation at the site. Diachronically, I expected its presence to not 
predate Early Classic period occupation and its proportions to increase into the Middle 
Classic period, mirroring trends seen at Matacapan. Alternatively, if its presence at 
Teotepec predates the Early Classic period this would indicate that Teotepec had access 
to this good prior to the establishment of Matacapan and thus its presence would not 
necessarily be indicative of intersite elite interaction between the two centers. A decrease 
in proportions of Pachuca obsidian from the Early Classic to Middle Classic period 
would also argue against the establishment and maintenance of interaction between the 
two sites. Additionally, widespread distribution of Pachuca obsidian at the site would be 
counter to the expectations of elite interaction in that some other distribution mechanism 
was used. 
 Pachuca obsidian at Teotepec conforms to some of these expectations. First, no 
Pachuca obsidian at Teotepec can be attributed confidently to any pre-Early Classic 
period contexts. Second, Pachuca obsidian exhibits a moderate increase from the Early 
Classic to Middle Classic period in proportions and when standardized by rim sherds. 
Third, distribution of Pachuca obsidian does exhibit some concentrations in the surface 
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data at Teotepec. The PAT excavations also indicate an uneven distribution of Pachuca 
obsidian. The four domestic units in this study possessed approximately 60 percent of all 
excavated Pachuca obsidian, including two adjacent units (Units -129N 64E and -130N 
66E) that possessed approximately 43 percent of all excavated Pachuca obsidian at 
Teotepec. Excavated commoner contexts at Teotepec are still needed to better assess 
Pachuca obsidian access at the site. Though there is not a certain threshold of distribution 
that can differentiate between restricted and open access, the Teotepec Pachuca obsidian 
data generally conform to expectations of preferential access by elites.  
 In Chapter 4 I mention potential issues of equifinality with restricted distribution 
and open forms of distribution of expensive goods/preciosities (e.g., market exchange). 
Acquisition of goods through open distribution is limited by purchasing power, and the 
distribution of expensive goods acquired through market exchange might display pattern-
ing similar to restricted forms of distribution in the archaeological record because of their 
prohibitive costs. I argue that Pachuca obsidian was not moved through an open network 
based on its restricted regional distribution. My presentation of the data in Chapter 4 indi-
cates limited quantities for most areas in and around the Tuxtlas, except for the Catemaco 
River Valley. Even in this valley, there are significant differences between Matacapan, 
Ranchoapan, large TRAS centers, and small settlements.  
 In the Tepango area, Pachuca obsidian only constituted 4 percent in the combined 
Early Classic and Middle Classic period assemblage from the Tepango Valley Archaeo-
logical Survey (TVAS). Of this, 91 percent came from the southern half of the TVAS, 
including 55 percent from in and around the site of Tilzapote. This area is also the only 
part of the TVAS project area with more than minimal amounts of Teotihuacan-style 
 293 
material culture. Stoner suggests that Tilzapote played a function in regulating interaction 
between the Catemaco and Tepango River Valleys (2013:265-266), and the presence of 
both Pachuca obsidian and Teotihuacan-style materials might indicate that this area was 
within the Matacapan political system at some point during the Classic period. 
 Only two Pachuca blades were recovered from the entire northern half of the 
Tepango River Valley. Only one of these blades was recovered from Totocapan, despite 
it being the most heavily sampled site in the project (138 surface collections) (Stoner 
2011:473). While it is good to exercise caution in making interpretations based on a lack 
of certain artifacts due to sampling coverage, I argue that the general lack of Pachuca 
obsidian in most of the TVAS indicates that this area, including Totocapan, was not 
participating in a Pachuca obsidian distribution network during the Early Classic and 
Middle Classic period. Pachuca obsidian’s general restriction to the Catemaco River 
Valley (aside from Teotepec), and its uneven distribution within the valley is not pattern-
ing that would be expected from an open distribution system. I argue that the consump-
tion of Pachuca obsidian at Teotepec is a result of elite interaction between Matacapan 
and Teotepec. I propose that the establishment of amicable interaction through the trans-
fer of a desired good was a useful form in which an intrusive population could ingratiate 
themselves with elites from the nearest, potentially competing large settlement. For 
Teotepec, the benefit of this interaction was access to a desired good. 
 
Zaragoza-Oyameles Prismatic Blade Network 
 The hypothesis for Matacapan-initiated change as it relates to Zaragoza-Oyameles 
prismatic blades differs from the expectations for Pachuca obsidian. Obsidian from this 
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source is present in the Tuxtlas beginning in the Middle Formative period (Santley et al. 
2001) and its substantial increase in the Classic period is mirrored in much of the neigh-
boring lowlands. I therefore make no argument for any association between its presence 
in the WTR and Matacapan. I hypothesized that Zaragoza-Oyameles prismatic blades or 
blade fragments were produced in the Matacapan polity for export, and that Teotepec was 
a consumer. If this occurred, I expected the Teotepec data to pattern in two ways. Dia-
chronically, increased importation of prismatic blades should result in a decrease in on-
site production relevant to consumption. Synchronically, the Teotepec assemblage should 
exhibit much higher levels of consumption relative to other datasets, especially those 
from the sites of Ranchoapan and Matacapan, where higher levels of production were 
identified. 
 Alternatively, I argue that a lack of a significant diachronic producer-to-consumer 
shift implies that increased production in the Matacapan polity did not affect production 
at Teotepec and indicates that Matacapan’s establishment did not disrupt or change wider 
Zaragoza-Oyameles obsidian processing and trade. It might be argued there is an alter-
native scenario for a lack of a producer-to-consumer shift at Teotepec. Perhaps Mataca-
pan took over a producer role from another site, but minimal settlement in the upper 
Catemaco River Valley prior to Matacapan’s arrival and the low density settlement and 
dispersed production in the TVAS area do not point to any candidate for a pre-Matacapan 
producer site. Consequently, this alternative is improbable. 
 Teotepec Zaragoza-Oyameles core-blade data do not conform to expectations 
rooted in the hypothesis for a switch to greater consumption of blades from Matacapan. 
While the proportion of core-blade byproducts does drop from approximately 18 percent 
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to 16 percent, the ratio of byproducts to products is still greater than all other collections 
presented in the comparative data (See Chapter 4). These include data from the sites of 
Ranchoapan and Matacapan. It does not appear that the establishment of Matacapan 
significantly affected Zaragoza-Oyameles prismatic blade production at Teotepec. Quan-
tities of Zaragoza-Oyameles obsidian increase dramatically in all studied areas of the 
WTR, and there is no evidence to support a view that either this change or interpolity 
distribution of prismatic blades was associated with Matacapan. 
 
Coarse Brown Jar Network 
 As discussed in Chapter 5, I completed petrographic analysis of Coarse Brown 
pottery in an attempt to identify imports from the Matacapan polity in the Totocapan-
controlled Tepango River Valley and at Teotepec. Results of this analysis were incon-
clusive, primarily due to the nature of production at Comoapan and, as I suspect, the 
region’s geology. Significant compositional variation at the production zone meant that 
there was no specific paste recipe or recipes that either characterized the Coarse Brown 
pottery produced at Comoapan or distinguished it from Coarse Brown pottery produced 
in the Tepango River Valley or at Teotepec. Without meeting both of these requirements, 
my petrographic analysis was unable to address the existence of a Comoapan-centered 
Coarse Brown distribution network. 
 Like the other potential networks that are the focus of this research, I hypothe-
sized that the Matacapan polity established and maintained an open distribution network 
moving Coarse Brown jars from Comoapan into the neighboring polities. I expected to 
identify Coarse Brown jars from Comoapan throughout the settlement hierarchy in 
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Middle Classic period TVAS sites and widespread distribution at Teotepec, with sub-
stantial increases in quantities from the Early Classic to Middle Classic excavated con-
texts. It is not possible to address these issues with the nature of the sample due to the 
major overlap between the Comoapan sample and both the Tepango and Teotepec 
samples in mineral compositions and aplastic sizes (as shown by ternary diagrams, statis-
tical tests, and cluster analysis). One important result from this analysis is the much 
greater differentiation between Tepango and Teotepec samples than between each sample 
and the Comoapan sample. Generally greater differences in aplastic quantities and sizes 
were reflected in t-tests, F-tests, and groups formed by cluster analysis. While the exist-
ence of a Coarse Brown network centered at Comoapan remains unknown, the greater, 
often statistically significant differences between the Tepango and Teotepec samples 
argues against interaction between these two polities. I can at least conclude that both the 
Tepango River Valley and Teotepec had considerable local production. 
 
Coarse Orange Jar Network 
 Coarse Orange pottery in the WTR has received substantial attention in recent 
years, primarily by Stoner (Pool and Stoner 2008; Stoner 2011, 2013; Stoner et al. 2008). 
His work identified the widespread distribution of Coarse Orange from the Matacapan 
polity, including Comoapan-produced jars, in both the TVAS and TRAS areas. CO1 jars 
made up the majority of Coarse Orange in many of these sites. I chose to continue a focus 
on Coarse Orange distribution and introduce greater chronological control through the 
inclusion of excavation material at Teotepec, as Stoner’s INAA and petrographic samples 
derived from surface collections. My initial hypothesis was based on Stoner’s preliminary 
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conclusions that CO1 was distributed through an open network. I argue that Matacapan-
produced Coarse Orange pottery was distributed through an open network, and set out to 
test this with a larger dataset. I employ the same general expectations for Coarse Orange 
as for Coarse Brown, with the acknowledgment that the association of CO1 with the 
Matacapan polity is well-established. Expectations of data patterning include widespread 
distribution of CO1 pottery throughout the TVAS area and across the Teotepec site as 
well as significant increases in proportions from the Early Classic to Middle Classic 
period. Alternatively, restricted distribution in one or both of these two study areas would 
likely refute the argument for open distribution or indicate the boundary of the network. 
 Based on Stoner’s work, I did not expect Coarse Orange jars from the COP6 com-
positional group, which were produced in central Matacapan. I collectively refer to both 
CO1 and COP6 Coarse Orange as Matacapan Coarse Orange (MCO), as the CO1A (from 
Comoapan), CO1B, and COP6 variants were all produced within the general Matacapan 
area. The distribution of MCO conforms to expectations of an open network. MCO was 
widespread throughout the Tepango River Valley and located across much of the site of 
Teotepec. Over 60 percent of PAT surface collections contained at least one MCO sherd. 
MCO comprises approximately one percent of the Early Classic period excavated pottery 
assemblage and approximately five percent of Middle Classic period excavated pottery at 
Teotepec. The majority of surface collections in the Tepango River Valley that possess 
pottery from this group were associated with Middle Classic occupation.  
 While the distribution of MCO largely conformed to expectations of an open 
distribution system, the INAA sample provided some unexpected results about Coarse 
Orange production. The identification of small amounts of COP6 pottery in the Tepango 
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and Teotepec samples was surprising, for COP6 pottery had not been identified at other 
sites in Stoner’s Coarse Orange analyses. As discussed in Chapter 5, COP6 was produced 
in central Matacapan and some have argued that its production was a form of attached 
specialization due to its location and proximity to a large mound exhibiting evidence of 
elite occupation. While its characterization as attached production is debatable, it is 
another example of Coarse Orange production at Matacapan. Both the Tepango and 
Teotepec Coarse Orange samples had sherds identified as CO1A (likely Comoapan-
produced), CO1B (produced in the general Matacapan area), and COP6 (produced in 
central Matacapan). This widespread distribution of Coarse Orange from the Matacapan 
polity coupled with production-for-export at multiple locations within Matacapan is 
likely reflective of a relatively unregulated, open network for Coarse Orange in the WTR. 
 
 
Interaction in the Western Tuxtlas Region 
 
 
 Within the Western Tuxtlas Region (WTR) (Figure 6.1), regional systemic change 
in the establishment of distribution networks was tied to the founding of Matacapan by 
Teotihuacan-affiliated people. Through Matacapan, other Tuxtlas polities and centers 
became incorporated into newly established interaction networks. This highland-affiliated 
population initiated this systemic change in the WTR with the establishment of at least 
two interaction networks by the Middle Classic period. These two network forms, bulk-
goods (Coarse Orange Pottery) and preciosities (Pachuca obsidian), linked parts of the 
Tuxtlas together. The movement of these goods is indicative of intraregional exchange 
that crossed political boundaries, and the limits of these networks were not coterminous. 
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From a core-centered perspective, through incorporation into these networks, the indi-
genous polities moved from the external arena to the periphery of a Teotihuacan system. 
Their relative sizes, political autonomy, and maintenance of cultural boundaries suggests 
that interaction between this new periphery and Matacapan represents differentiation in 
that interaction was non-hierarchical and constituted interaction among equals. 
 
Figure 6.1. Prominent Classic period sites in the Western Tuxtlas Region. 
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 In relation to regional networks and interaction, I conclude that Teotepec and the 
Totocapan-controlled Tepango River Valley were not interacting with Matacapan equal-
ly. The two forms of networks linking Matacapan, in the upper Catemaco River Valley, 
and Teotepec, on the north shore of Lake Catemaco, indicate a greater level of interaction 
than the single network linking Matacapan to Totocapan and the majority of the Tepango 
River Valley. I attribute the presence of Pachuca obsidian at Teotepec to elite interaction 
with Matacapan. While I acknowledge the possibility that Teotepec and the Catemaco 
River Valley acquired Pachuca obsidian independently of each other, possibly by individ-
ually establishing relationships with Pachuca obsidian traders or itinerant producers, it is 
most likely that Matacapan was the mediator of obsidian importation in the WTR, as dis-
cussed next. 
 As mentioned previously, I argue that the general restriction of Pachuca obsidian 
to the Catemaco River Valley, the concordance between the establishment of Matacapan 
and the importation of Pachuca obsidian, and the general correlation between the pres-
ence of Teotihuacan-style materials and Pachuca obsidian match expectations of a 
situation in which Matacapan played the primary role in Pachuca obsidian importation. 
Although Santley and others (Arnold and Santley 2008; Barrett 2003; Santley 2007; 
Santley and Arnold 2005) have often mentioned a general correlation between Pachuca 
obsidian and Teotihuacan-style materials in the WTR, I have not been able to locate data 
testing this correlation. Santley and Arnold (2005:188) do state that the Pachuca obsidian 
totals were compared to the “amount of Teotihuacan influence present, as monitored by 
the number of supports and candeleros per rim sherd,” but data are not made available. 
Though this requires further testing (or availability of these data) to adequately assess this 
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correlation, it is worth noting that both Pachuca obsidian and Teotihuacan-style materials 
are mostly limited to the Catemaco River Valley, and the only section of the TVAS area 
(the Tilzapote area) with more than minimal amounts of Teotihuacan-style material also 
possessed over half of the total amount of Pachuca obsidian for the entire survey area 
dating to the Early-Middle Classic period. Notably, Tilzapote was one of the TVAS sites 
closest to Matacapan, located roughly equidistant between Matacapan and Totocapan. 
 If the presence of Pachuca obsidian at Teotepec is a result of elite interaction 
between Teotepec and Matacapan, then what was the reason for this interaction, and why 
does the other major Classic period center, Totocapan, appear to be excluded? The specu-
lative explanation is related to spatial positions and strategic relations. Teotepec was the 
nearest large center to Matacapan. Straight line distances between Matacapan and the 
other two centers are 9 km (Teotepec) and 15 km (Totocapan). Stoner (2012) argues that 
interaction and movement between the Tepango and Catemaco River Valleys likely went 
through the area around Tilzapote, which connects the middle Catemaco River Valley to 
the lower Tepango River Valley. Following this transport corridor, the route between 
Totocapan and Matacapan was closer to 20 km than 15 km. Also, roughly half of the 
distance between Matacapan and Teotepec could have been traversed by boat on Lake 
Catemaco. Water transportation is a significantly more efficient form of travel than 
walking (Drennan 1984b:105), and this option would have further reduced transport costs 
between these two centers relative to travel between Matacapan and Totocapan. There is 
no direct evidence for the use of water transport for trade between Matacapan and Teo-
tepec, but the presence of large settlements on the islands of Agaltepec and Tenagre in 
Lake Catemaco does suggest the use of watercraft in the Classic and Postclassic periods. 
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Thus Teotepec was significantly closer to Matacapan than Totocapan when taking 
transport costs into account. This did not limit Matacapan-Totocapan interaction, 
however, as MCO pottery was distributed to Totocapan. 
 Though there is evidence of Teotepec’s participation in two Matacapan-centered 
networks, I lack evidence addressing why Teotepec entered in these networks and what 
benefit was provided to Matacapan. I do suspect that this exchange was mutually bene-
ficial. Teotepec’s location along the shore of resource-rich Lake Catemaco meant that the 
site had relatively unencumbered access to lacustrine resources. Teotepec was also situ-
ated along the most direct and traversable route to the coast. Though it is unknown what 
goods Teotepec provided in exchange for Coarse Orange pottery and any other potential 
goods from its neighbors, lacustrine and coastal resources, such as waterfowl, fish, turtle, 
crocodile, and aquatic snails, were likely candidates for exchange. Teotepec’s size and 
proximity to Matacapan suggest it might have posed a threat as a potential political com-
petitor. This, and the possible goods and access that it provided might explain why elite 
relations were established, and why Teotepec attained access to Pachuca obsidian, while 
Totocapan, located farther away and not providing comparable strategic access to goods 
or transport corridors, did not.  
 The maintenance of political and cultural independence by indigenous polities in 
the WTR, and the comparable size of the three main centers in the region suggests no 
major imbalance of control within the region. Matacapan lacked a clear advantage, such 
as through size or resources, to control or conquer its neighbors. Teotepec and Totocapan 
were free to take advantage of new goods available from Matacapan, though it appears 
that the opportunities were not the same for both centers. Whether Totocapan was exclud-
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ed from Pachuca obsidian exchange or willfully declined to participate is unknown. What 
is known is that Teotepec was connected to Matacapan to a greater extent, through more 
forms of interaction, than Totocapan. Thus incorporation of Teotepec into a larger system 
through Matacapan was done to a greater degree than incorporation of Totocapan. Incor-
poration was not necessarily a negative situation, such as Wallerstein’s idea of a disad-
vantageous hierarchical relationship. Totocapan and Teotepec were able to dictate some 
interaction with Matacapan beneficial for provisioning purposes while simultaneously 
retaining political and cultural autonomy from their foreign-affiliated neighbor. 
 Interaction addressed in this study occurs within the periphery of a Teotihuacan 
world-system wherein Teotihuacan influence was a catalyst for changes in regional eco-
nomic systems. I now provide a brief summary of Teotihuacan influence in Mesoamerica, 
highlighting a few examples, and contrast them with the Teotihuacan presence in the 
Classic period WTR to properly situate this regional study within a larger world-systems 
framework. 
 
 
Teotihuacan Influence in Mesoamerica 
 
 
 Teotihuacan influence is found in many areas of Mesoamerica outside of the 
Central Highlands, but Teotihuacan interaction with other regions within Mesoamerica 
was far from uniform (Drennan and Nowack 1984; Hirth 1980; Marcus 2003; Workinger 
2002). A summary of examples of Teotihuacan interaction is provided in Chapter 1. Here 
I highlight a few examples of Teotihuacan influence in other regions of Mesoamerica. In 
comparing these examples to Matacapan, I emphasize the relatively unique nature of 
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Teotihuacan influence in the WTR. Specifically, Classic period Matacapan’s establish-
ment by Teotihuacan-affiliated people, the many forms of Teotihuacan-style material 
culture found at the site, and the presence of said material culture throughout the site and 
within other sites of the Catemaco River Valley highlight the uncommon nature of Teoti-
huacan presence in the WTR. 
 
Kaminaljuyu 
  Several arguments have been made for a Teotihuacan enclave at Kaminaljuyu in 
Guatemala (Cheek 1977; Sanders 1977). These assessments were based on the presence 
of talud-tablero architecture and Teotihuacan-style material culture, such as cylindrical 
tripod vessels. Sanders (1977) has proposed that men from Teotihuacan intermarried with 
local women. Santley (1983:78; 1989:132) argued that a Teotihuacan enclave at Kamin-
aljuyu was associated with control of the El Chayal obsidian source nearby. Like material 
from Matacapan, the majority of Teotihuacan-style artifacts are imitations and were not 
imported from the Mexican Central Highlands. Unlike the pattern at Matacapan, this 
Teotihuacan influence is limited to architecture and mortuary contexts, and Braswell 
(2003a) argues that the Teotihuacan presence at Kaminaljuyu is more likely one of elite 
emulation. He notes that the adoption and manipulation of Teotihuacan objects and 
symbols could have been used to bolster elites and reinforce status differentiation at the 
site (Braswell 2003a:114). 
 
Tikal and Copan 
  Teotihuacan influence has been identified at many sites within the Maya region. 
Fash and Fash (2000) argue that some of this influence went beyond elite emulation. 
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Some form of possible Teotihuacan political intervention has been suggested for the 
major Classic period centers of Tikal and Copan. Stuart’s (2000) translation of glyphs at 
Tikal identifies a Teotihuacan-associated individual, Spear-Thrower Owl, whose de-
scendants were said to have ruled Tikal. Copan’s Altar Q presents the founding ruler of 
the Copan dynasty, K’inich Yaax K’uk’ Mo’, in Teotihuacan-style garb. The mention of 
a second individual, Smoking Frog, associated with these events at both Tikal and Copan, 
suggests that this Teotihuacan influence might have been indirect (Sharer 2003). 
  Recent strontium and oxygen isotope analysis of human teeth from Tikal burials 
identified numerous immigrants, but only one of possible Central Mexican origin dating 
to the Early Classic period (Wright 2012:349). Studies of the remains of the Tikal ruler 
Yax Nuun Ayiin I, who is portrayed in Stelae with Central Mexican costume and is 
associated with Smoking Frog, indicate that he was native to the Petén region (within 
which Tikal is located) and not a Central Mexican immigrant (Wright 2005). These 
examples of Teotihuacan influence differ from Matacapan in that they are restricted to 
elites, associated with some indirect form of political intervention at established centers, 
and are reflected in a rather restricted distribution of Teotihuacan-style material culture.  
 
Los Horcones 
 At Los Horcones, on the Pacific coastal plain of Chiapas, Teotihuacan-style 
symbols, stelae, figurines, and evidence of Teotihuacan ritual suggest the possibility of a 
Teotihuacan enclave at the site (García-Des Lauriers 2007:237-241). Additionally, very 
high proportions of Pachuca obsidian set Los Horcones apart from most other sites 
outside of the Central Highlands. Archaeological work at the site failed to encounter 
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residential contexts, and more work is needed before the identification of a potential 
enclave can be tested more thoroughly, an observation which is made by the author. 
Additionally, more work at Los Horcones and in its hinterland would provide a more 
comparable dataset with which to compare the Teotihuacan influence at Matacapan. 
 
 
Interaction between the Western Tuxtlas Region and Teotihuacan 
 
 
 In contrast to most other occurrences of Teotihuacan influence in Mesoamerica, 
the nature of Teotihuacan influence in the WTR was particularly diverse, intense, and 
widely distributed. Multiple forms of Teotihuacan-style material culture and a few forms 
of highland imports are found throughout the site of Matacapan. This material culture is 
also found at many sites within the Catemaco River Valley. Additionally, many examples 
of Teotihuacan influence involve some form of intrusion into an established site or area, 
whereas Matacapan was founded by Teotihuacan-affiliated people. Indicators of influ-
ence at Matacapan include talud-tablero architecture, imitation copa ware, candeleros, 
incensarios, floreros, cylindrical tripod vessels, figurines, braceros, and metates with 
talud-tablero tripod supports, all locally made. Imports consisted of Pachuca obsidian and 
minor amounts of Thin Orange pottery (Ortiz and Santley 1998; Pool 1992; Santley 
2007; Santley, Yarborough, and Hall 1987). Teotihuacan-style material culture was found 
in both public and private contexts, elite and commoner contexts, and occurred in centers, 
villages, and hamlets within the Catemaco River Valley, though the highest and most 
diverse quantities occurred in central Matacapan (Santley 2007; Santley and Arnold 
1996). The spread of Teotihuacan influence into Matacapan’s hinterland also differs from 
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the generally limited distribution seen in many other areas of Mesoamerica that exhibit 
Teotihuacan influence. 
 Like other occurrences of Teotihuacan influence in Mesoamerica, the exact nature 
of the relationship between Matacapan and Teotihuacan is not clear. Early suggestions by 
Coe (1965) and Parsons (1978) posited a role in international trade. Santley (1983) pro-
posed a similar role of trade for Matacapan in that it served as a regional node in a pan-
regional Mesoamerican economic system centered at Teotihuacan. Much of this system 
was based on his argument for Teotihuacan’s desire to control obsidian distribution 
throughout much of Mesoamerica, and highlighted Teotihuacan’s potential control of the 
El Chayal and Zaragoza-Oyameles sources through proxies (Santley and Alexander 1996: 
181). Santley (1994a) argued that this system manifested within the Tuxtlas in the form 
of an export-oriented dendritic economic system. In his model, Matacapan dominated the 
Tuxtlas both politically and economically, extracting resources from its Tuxtlas hinter-
land for interregional export. This model identifies the Tuxtlas as what Smith and Berdan 
(2003) call a “resource extraction zone” and is rooted in more traditional world-systems 
theory (Wallerstein 1974) with peripheral underdevelopment, strong core-periphery hier-
archy, and a core-periphery economic relationship defined by the extraction of resources. 
 There are a few problems with Santley’s conception of Matacapan’s role in the 
Tuxtlas and the wider Mesoamerican world. Valid critiques of the pan-Mesoamerican 
obsidian economy dominated by Teotihuacan have pointed out the lack of evidence for 
control of obsidian sources such as Zaragoza-Oyameles (Stark et al. 1992). Recent work, 
primarily by Stoner (2011, 2012, 2013) and colleagues (Pool and Stoner 2008; Stoner et 
al. 2008) have been instrumental in overturning, or at least effectively questioning the 
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Matacapan-dominant perspective of the Classic period Tuxtlas. The original hypothesis 
guiding the Tuxtlas Regional Archaeological Survey was that Matacapan headed a den-
dritic system in the region, and this was the conclusion of the project (Santley 1994a). 
The survey did not identify much Early Classic period occupation at Teotepec nor did the 
survey area include the Tepango or Xoteapan River Valleys to the west. Thus this study 
under-identified the Early Classic presence of one large center (Teotepec) and did not 
assess another center (Totocapan) that rivaled Matacapan in size. With the addition of the 
Tepango Valley Archaeological Survey and a more thorough assessment of Teotepec 
occupation, a more complete picture of the Classic period suggests Matacapan political 
control was limited to the Catemaco River Valley (Stoner 2012). The restricted extent of 
Matacapan’s political control and the identification of widespread distribution of Coarse 
Orange jars within the region (Stoner 2013) do not necessarily conform to an export-
oriented dendritic system as argued by Santley. 
 More recently, Arnold and Santley (2008) have provided a refugee model for the 
establishment of Matacapan. They suggest that its establishment was linked to internal 
unrest at Teotihuacan. They note the close timing between the burning of the Feathered-
Serpent Temple (Sugiyama 1998) and the founding of Matacapan, positing that the 
founders of Matacapan were disenfranchised Teotihuacanos. They note the appearance of 
feathered-serpent images at Matacapan around the same period that they cease to be used 
at Teotihuacan (Arnold and Santley 2008:310), possibly indicating that the original Mata-
capeños had sided with a losing political faction and were fleeing political unrest. Despite 
this, the continued importation of Pachuca obsidian spanning at least 300 years and the 
presence of Teotihuacan-style material culture rendered in Tlamimilolpa and Xolalpan 
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phase (A.D. 400-600) styles suggests some maintenance of interaction between Mata-
capan and Teotihuacan. 
 Since the nature of the relationship between the two centers is unclear, the goods 
that moved from the Tuxtlas to Teotihuacan are also not well known. The Tuxtlas region 
has a high diversity of natural resources, and many of these could have been possible 
candidates for export, including a variety of plants and animals, and products derived 
from them. Santley (1994a:262) has placed particular emphasis on sap from the liquid-
ambar tree as a likely focus of export. Liquidambar sap was a tribute item of the Toch-
tepec province (which includes part of the Tuxtlas) for the Aztec Empire in the Late 
Postclassic period (Barlow 1949). Within the Gulf lowland region, one of the few places 
that Liquidambar grows is in the Cloud Forests of the Tuxtlas (Andrle 1964:64). Santley 
(1994b) also identifies Tuxtlas pottery at Teotihuacan, specifically within the Merchant’s 
Barrio. He states that “large quantities of Tuxtlas pottery are present in the Merchant’s 
Barrio” and notes that the “full range of service wares as well as the major utility wares, 
including Coarse Orange” are present (Santley 1994b:104). For this claim, Santley cites a 
presentation by Rattray (1987). Rattray (2004:508) later states that Matacapan diagnostic 
pottery, such as Fine Buff, Red-on-Cream, and Coarse Brown with smooth Rastreado are 
present in the Merchant’s Barrio during the Late Tlamimilolpa and Early Xolalpan phases 
but types such as Fine Orange and Coarse Orange are not.  
 Thus some goods moved between the Central Highlands and Matacapan, but 
much more work needs to be done to clarify the exact nature of this interaction and move 
away from speculation. I posit that Teotihuacan benefitted from access to some of the 
Tuxtlas Region’s natural resources, and the proposal for liquidambar sap deserves further 
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study. Matacapan benefitted from continued access to Pachuca obsidian and connections 
to the Central Highland center. As Teotihuacan items and Pachuca obsidian were most 
common in central Matacapan and associated with elite contexts, this connection might 
have played a role in bolstering elite status within the area, similar to what Braswell 
(2003a) has suggested for Kaminaljuyu. The presence of Teotihuacan-style material 
culture in a few hamlets and in some commoner contexts complicates this interpretation, 
though. 
 
 
Directions for Future Research 
 
 
 While this research clearly indicates the existence and growth of two networks of 
interaction within the WTR during the Early and Middle Classic periods, more work is 
required to further test some of the interpretations presented here and to address questions 
about why WTR populations chose to participate in these networks. First, further arch-
aeological work at Teotepec is required. The PAT focused on the Teotepec core zone to 
address certain questions. Additional work in the residential periphery can more effec-
tively address questions related to consumption and the intrasite distribution of certain 
items, the most important for this research being Pachuca obsidian.  
 Much of the WTR has been covered by regional survey focused on site identifi-
cation and building regional settlement chronologies. While these are necessary in pro-
viding a regional framework within which to situate more targeted studies, the datasets 
that result from low sample counts associated with regional survey are often limited in 
their explanatory power. To address regional distribution questions and strengthen 
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chronological controls of datasets, more targeted excavation at settlements is required. 
Urgency in future sampling is also important, as numerous Tuxtlas sites, such as Ranch-
oapan, Chuniapan de Arriba, and Santa Rosa Abata continue to be impacted by modern 
development and mound destruction. 
 One major problem in addressing questions of regional incorporation and intra-
regional interaction is the availability of data from the Matacapan Archaeological Project 
and the Tuxtlas Regional Archaeological Survey. Much of the original data have not been 
published (e.g., individual artifact counts, excavation logs, individual site collection 
survey data). No monograph of either project was produced, and site reports are not com-
prehensive and are very difficult to access. Additionally, the majority of the collections 
from these projects has been reinterred in Mexico, and are therefore not available for 
future analysis. Supplemental work at Matacapan would also be difficult to complete. 
The majority of the mounded architecture at the site was bulldozed in the late 1990s, and 
the site is currently under tobacco cultivation. Acquiring more of the original data from 
these projects is an issue that will be difficult to resolve. 
 The mass production of Coarse Orange jars at Matacapan and their distribution 
throughout the region is well-identified, but the reasons for this are not. Were the jars the 
desired good? Or was it what was contained within them? Some (Arnold et al. 1993:185-
186; Pool 1990:332; Santley 1994a) have argued for liquidambar sap being an important 
item for trade. Chemical or residual analysis of Matacapan Coarse Orange sherds could 
be particularly beneficial in understanding the motivations involved in the distribution 
and consumption of this good in the WTR. Overall, much more work on Tuxtlas inter-
action and Central Highland connections remains. 
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Conclusions 
 
 
 Though the exact nature of the Teotihuacan-Matacapan relationship is unclear, the 
Teotihuacan presence in the Catemaco River Valley of the Western Tuxtlas Region 
(WTR) is quite strong in comparison to other cases of Teotihuacan influence in Meso-
america. The development of local economic networks associated with this influence is 
also a very rare occurrence. In the WTR, changes in regional distribution systems from 
the Early Classic to the Middle Classic period are connected to the arrival of people dis-
playing a Teotihuacan identity through a variety of material culture, architectural, and 
behavioral forms (Ortiz and Santley 1998; Pool 1992). From a Tuxtlas perspective, the 
establishment of Matacapan brought about a few changes in the regional economy, but 
did not appear to have affected other established systems, such as Zaragoza-Oyameles 
and Guadalupe-Victoria obsidian networks. A substantial increase in the consumption of 
Matacapan Coarse Orange jars has been noted throughout the WTR, with increased 
consumption of this product occurring towards the latter half of the Middle Classic 
period. 
 The two regional distribution networks centered at Matacapan incorporated local 
indigenous polities to different degrees. Teotepec’s participation in two networks (Coarse 
Orange jars and Pachuca prismatic blades) in contrast to Totocapan’s participation in a 
single distribution network (Coarse Orange jars) was likely due to strategic reasons. 
Overall, the probable political autonomy of Matacapan’s two neighbors meant that inter-
action was an agreement between both sides, not imposed by Matacapan within a core-
periphery hierarchy. The changes in regional economics within the WTR, for which 
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Teotihuacan-affiliated Matacapan served as catalyst, were associated with Teotihuacan 
influence in the region. An approach based in world-systems analysis (substantially 
modified from original conceptions of world-systems theory) is therefore beneficial and 
useful in assessing regional interaction associated with external connections. 
 Many studies have focused on direct relationships between the Central Highland 
capital of Teotihuacan and other areas of Mesoamerica. These are worthwhile and neces-
sary studies to augment our understanding of the Classic period of Mesoamerica. The 
research completed here is a regionally-based, indirect study of Teotihuacan influence in 
the southern Gulf Coast of Mexico, focusing on regional ramifications resultant of this 
influence. The systemic change initiated by Teotihuacan-affiliated groups in the WTR 
occurred in the form of distribution networks that differentially connected indigenous 
polities to initially intrusive groups. The WTR Middle Classic period thus provides an 
example of Teotihuacan influence that contributes to the increasingly diverse picture of 
Teotihuacan’s role and influence within Mesoamerica, and increases our understanding 
of the variety of impacts that this influence had on local regions. Additionally, world-
systems approaches have increasingly acknowledged the complexity of core-periphery 
incorporation and the active role of peripheral populations in this process. Nevertheless, 
we require individual case studies for theory-building to understand this complexity. This 
study presents an approach for assessing this process and identifies different ways in 
which peripheral polities engage with larger systems. 
 In this study, I have identified and evaluated different distribution networks 
individually. By separating interaction into individual networks, a more nuanced under-
standing of interpolity interaction can be achieved. I have relied solely on previously-
 314 
acquired collections and published data. This study emphasizes the utility of revisiting 
collections and synthesizing data from different projects to address regional dynamics in 
the past. It also highlights the need for greater availability of data so that archaeologists 
can pursue new avenues of research without putting shovels in the ground.  
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Table A.1. Excavated El Chayal obsidian artifact counts 
Unit Level Sub Feat 
Percussion 
Debitage 
Bifacial 
Thin Flake 
Total 
-129N64E 4 - - - 1 1 
-129N64E 9 - - - 1 1 
-130N66E 6 - - 1 - 1 
-155N60E 5 - 1 1 1 2 
-85N112E 7 - - 1 - 1 
       
Total   1 3 3 6 
 
 
Table A.2. Excavated El Chayal obsidian artifact weights (grams) 
 
 
 
 
Table A.3. Excavated El Paredón obsidian artifact counts 
Unit Level Sub Feat 
Macrocore 
Reduction 
Bifacial 
Thin 
Flake 
2s Prox Blade 
(GrndPltfrm) 
2s 
Med 
Blade 
3s 
Med 
Blade 
Total 
-129N64E 5 A - - - - - 1 1 
-130N66E 2 - - - - - - 1 1 
-130N66E 8 - - - - - - 1 1 
-130N66E 10 B 2 - 1 - - - 1 
-130N66E 15 B - - - - 1 - 1 
-155N60E 5 - 1 - - 1 - - 1 
-85N112E 4 - - 1 - - - 1 2 
          
Total    1 1 1 1 4 8 
 
 
 
 
 
 
 
 
 
 
Unit Level Sub Feat 
Percussion 
Debitage 
Bifacial 
Thin Flake 
Total 
-129N64E 4 - - - .2 .2 
-129N64E 9 - - - .4 .4 
-130N66E 6 - - .3 - .3 
-155N60E 5 - 1 .5 .1 .6 
-85N112E 7 - - .9 - .9 
       
Total   1 1.7 .7 2.4 
 363 
Table A.4. Excavated El Paredón obsidian artifact weights (grams) 
Unit Level Sub Feat 
Macrocore 
Reduction 
Bifacial 
Thin 
Flake 
2s Prox Blade 
(GrndPltfrm) 
2s 
Med 
Blade 
3s 
Med 
Blade 
Total 
-129N64E 5 A - - - - - .3 .3 
-130N66E 2 - - - - - - .5 .5 
-130N66E 8 - - - - - - .4 .4 
-130N66E 10 B 2 - .1 - - - .1 
-130N66E 15 B - - - - .6 - .6 
-155N60E 5 - 1 - - .3 - - .3 
-85N112E 4 - - 1.1 - - - .5 1.6 
          
Total    1.1 .1 .3 .6 1.7 3.8 
 
 
Table A.5. Excavated Otumba obsidian artifact counts 
Unit Level Sub Feat Biface Frag 3s Med Blade Total 
-129N64E 14 A 6 - 1 1 
-130N66E 3 - - 1 - 1 
-155N60E 2 - - - 1 1 
-155N60E 3 - 1 - 1 1 
       
Total    1 3 4 
  
 
Table A.6. Excavated El Paredón obsidian artifact weights (grams) 
Unit Level Sub Feat Biface Frag 3s Med Blade Total 
-129N64E 14 A 6 - .7 .7 
-130N66E 3 - - 1 - .8 
-155N60E 2 - - - .3 .3 
-155N60E 3 - 1 - .05 .05 
       
Total    1 1.05 1.85 
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Table A.7. Excavated Pachuca obsidian artifact counts 
Unit Level Sub Feat 
Perc. 
Debitage 
Core 
Frag 
Perc. 
Med 
Blade 
2s 
Prox 
Blade 
2s Prox Blade 
(Grnd Pltfrm) 
2s 
Med 
Blade 
2s 
Dist 
Blade 
3s 
Prox 
Blade 
3s Prox Blade 
(Grnd Pltfrm) 
3s 
Med 
Blade 
3s 
Dist 
Blade 
Total 
-129N64E 0 - - - - - - - - - - - 1 - 1 
-129N64E 2 - - - - - - - - - 1 - 12 - 13 
-129N64E 3 - - - - - - - - - 1 - 3 - 4 
-129N64E 4 - - - - - - - - - 1 - 7 - 8 
-129N64E 5 B - - - - - - - - - - 3 - 3 
-129N64E 5 - 1 - - - - - 1 - - - 1 - 2 
-129N64E 5 - 2 - - - - - - - - - 2 - 2 
-129N64E 6 - 1 - - - - - - - - - 1 - 1 
-129N64E 6 - 2 - - - - - - - - - 1 - 1 
-129N64E 7 - 2 - - - - - - - - - 1 - 1 
-129N64E 9 - - - - - - - - - - - 2 1 3 
-129N64E 10 A - - - - - - - - - - 1 - 1 
-129N64E 11 A - - - - - - - - - - 2 - 2 
-129N64E 11 - 3 - - - - - - - - - 2 - 2 
-129N64E 12 - - - - - - - - - - - 2 - 2 
-129N64E 14 A 6 - - - - - - - - - 3 - 3 
-129N64E 14 B - - - - - - - - - - 1 - 1 
-129N64E 16 A 6 - - - - - 1 - - - 2 - 3 
-129N64E 17 A - - - - - - 1 - 1 - 4 - 6 
-129N64E 18 A - - - - - - - - 2 - 2 - 4 
-129N64E 19 A - - - - - - - - - - 1 1 2 
-129N64E 19 B - - - - - - - - - - 1 - 1 
-129N64E 20 A - - - - 2 - - - - 1 1 - 4 
-129N64E 20 B - - - - - - - - - - - 1 1 
-129N64E 24 - - - - - - - - 1 - - - - 1 
-130N66E 1 - - - - - - - - - - - 2 - 2 
-130N66E 2 - - 1 - - 1 - - - - - 5 - 7 
-130N66E 3 - - - - - - - 2 - - - 4 - 6 
-130N66E 4 - - - - - - - 1 - - - 7 - 8 
-130N66E 5 - 1 - - - - - - - - - 3 - 3 
(cont.) 
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Unit Level Sub Feat 
Perc. 
Debitage 
Core 
Frag 
Perc. 
Med 
Blade 
2s 
Prox 
Blade 
2s Prox Blade 
(Grnd Pltfrm) 
2s 
Med 
Blade 
2s 
Dist 
Blade 
3s 
Prox 
Blade 
3s Prox Blade 
(Grnd Pltfrm) 
3s 
Med 
Blade 
3s 
Dist 
Blade 
Total 
-130N66E 5 - - - - - - - - - 1 - 1 - 2 
-130N66E 6 - 1 - - - - - - - - 1 2 - 3 
-130N66E 6 - - - - - 1 2 - - 2 1 5 - 11 
-130N66E 7 - 1 - - - - - - - - - 2 - 2 
-130N66E 7 - - - - - - - 1 - 1 - 4 - 6 
-130N66E 8 - - - - - - - - - - - 1 - 1 
-130N66E 9 - - - - - - - - - 1 - 5 - 6 
-130N66E 10 A - - - - - - - - - - 1 - 1 
-130N66E 10 B 2 - - - - - 1 - - - 4 - 5 
-130N66E 11 B - - - - - - 1 - - - 1 - 2 
-130N66E 11 - 2 - - - - - - - - - 2 - 2 
-130N66E 12 A - - - - 1 - - - - - 2 - 3 
-130N66E 14 A 6 - - - - - - - - - 1 1 2 
-130N66E 14 B - - - - - - - - - - 3 - 3 
-130N66E 15 A - - - - - - - - 1 - - - 1 
-130N66E 16 A 6 - - - - - - - - - 1 - 1 
-130N66E 16 B - - - 1 1 - - - - - - - 2 
-130N66E 17 A 6 - - - - - - - 1 - 1 - 2 
-130N66E 17 B - - - - - - - - - - 1 - 1 
-130N66E 19 B - - - - - - - - 1 - 1 - 2 
-130N66E 21 A 6 - - - - - - - 1 - 2 - 3 
-130N66E 23 A 6 - - - - - - - 1 - - - 1 
-155N60E 2 - - - - - 1 1 - - - - 10 1 13 
-155N60E 3 - 1 1 - - - - - - - - 5 - 6 
-155N60E 4 - 1 1 - - - - - - - - - - 1 
-155N60E 4 - - - - - - - - - - - 2 - 2 
-155N60E 5 - 1 - - - - - - - - - 2 - 2 
-155N60E 6 - - - - - - - 2 - - - 4 - 6 
-155N60E 7 - - - - - - - - - - - 5 - 5 
-155N60E 9 - - - - - - - - - - - 1 - 1 
-155N60E 10 - - - - - - - - - - - 1 - 1 
-155N60E 12 - - - - - - - - - - - 1 - 1 
(cont.) 
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Unit Level Sub Feat 
Perc. 
Debitage 
Core 
Frag 
Perc. 
Med 
Blade 
2s 
Prox 
Blade 
2s Prox Blade 
(Grnd Pltfrm) 
2s 
Med 
Blade 
2s 
Dist 
Blade 
3s 
Prox 
Blade 
3s Prox Blade 
(Grnd Pltfrm) 
3s 
Med 
Blade 
3s 
Dist 
Blade 
Total 
-155N60E 13 - - - - - - - - - - - 1 - 1 
-85N112E 1 - - - 1 - - - - - - - - - 1 
-85N112E 2 - - - - - - - 1 - - 1 1 - 3 
-85N112E 3 - - - - - - - 2 - - - - - 2 
-85N112E 4 - - - - - - - - - - - 2 - 2 
-85N112E 5 - - - - - - - - - - - 6 1 7 
-85N112E 7 - - - - - - - - - 1 - 1 1 3 
-85N112E 8 - - - - - - - - - - - 2 - 2 
-85N112E 11 A - - - - - - 1 - - - - - 1 
-85N112E 11 - 1 - - - - - - - - - 1 - 1 
-85N112E 12 - 2 - - - - - - - - - 2 - 2 
-85N112E 13 - - - - - - - - - - - 1 1 2 
-85N112E 14 - - - - - - - - - - - 1 - 1 
-85N112E 22 A - - - - - - - - - - 1 - 1 
                
Total    3 1 1 7 3 15 1 17 4 167 8 227 
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Table A.8. Excavated Pachuca obsidian artifact weights (grams) 
Unit Level Sub Feat 
Perc. 
Debitage 
Core 
Frag 
Perc. 
Med 
Blade 
2s 
Prox 
Blade 
2s Prox Blade 
(Grnd Pltfrm) 
2s 
Med 
Blade 
2s 
Dist 
Blade 
3s 
Prox 
Blade 
3s Prox Blade 
(Grnd Pltfrm) 
3s 
Med 
Blade 
3s 
Dist 
Blade 
Total 
-129N64E 0 - - - - - - - - - - - .3 - .3 
-129N64E 2 - - - - - - - - - .1 - 2.6 - 2.7 
-129N64E 3 - - - - - - - - - .2 - 1.6 - 1.8 
-129N64E 4 - - - - - - - - - .2 - 2.3 - 2.5 
-129N64E 5 B - - - - - - - - - - 2 - 2 
-129N64E 5 - 1 - - - - - .3 - - - .1 - .4 
-129N64E 5 - 2 - - - - - - - - - 1.2 - 1.2 
-129N64E 6 - 1 - - - - - - - - - .7 - .7 
-129N64E 6 - 2 - - - - - - - - - .2 - .2 
-129N64E 7 - 2 - - - - - - - - - .2 - .2 
-129N64E 9 - - - - - - - - - - - 1.1 .2 1.3 
-129N64E 10 A - - - - - - - - - - .7 - .7 
-129N64E 11 A - - - - - - - - - - .9 - .9 
-129N64E 11 - 3 - - - - - - - - - .2 - .2 
-129N64E 12 - - - - - - - - - - - 1.3 - 1.3 
-129N64E 14 A 6 - - - - - - - - - .5 - .5 
-129N64E 14 B - - - - - - - - - - .4 - .4 
-129N64E 16 A 6 - - - - - .7 - - - 1.5 - 2.2 
-129N64E 17 A - - - - - - .2 - .6 - 1.5 - 2.3 
-129N64E 18 A - - - - - - - - 1.4 - 1.9 - 3.3 
-129N64E 19 A - - - - - - - - - - .7 .2 .9 
-129N64E 19 B - - - - - - - - - - .6 - .6 
-129N64E 20 A - - - - 2.1 - - - - .6 .6 - 3.3 
-129N64E 20 B - - - - - - - - - - - .7 .7 
-129N64E 24 - - - - - - - - .3 - - - - .3 
-130N66E 1 - - - - - - - - - - - .5 - .5 
-130N66E 2 - - .1 - - .4 - - - - - 2 - 2.5 
-130N66E 3 - - - - - - - .6 - - - 2 - 2.6 
-130N66E 4 - - - - - - - .3 - - - 2.3 - 2.6 
-130N66E 5 - 1 - - - - - - - - - 1.3 - 1.3 
-130N66E 5 - - - - - - - - - .4 - .1 - .5 
(cont.) 
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Unit Level Sub Feat 
Perc. 
Debitage 
Core 
Frag 
Perc. 
Med 
Blade 
2s 
Prox 
Blade 
2s Prox Blade 
(Grnd Pltfrm) 
2s 
Med 
Blade 
2s 
Dist 
Blade 
3s 
Prox 
Blade 
3s Prox Blade 
(Grnd Pltfrm) 
3s 
Med 
Blade 
3s 
Dist 
Blade 
Total 
-130N66E 6 - 1 - - - - - - - - .7 1 - 1.7 
-130N66E 6 - - - - - .7 1.3 - - .9 .3 1.7 - 4.9 
-130N66E 7 - 1 - - - - - - - - - .8 - .8 
-130N66E 7 - - - - - - - .2 - .1 - 1 - 1.3 
-130N66E 8 - - - - - - - - - - - .3 - .3 
-130N66E 9 - - - - - - - - - .2 - 1.6 - 1.8 
-130N66E 10 A - - - - - - - - - - .2 - .2 
-130N66E 10 B 2 - - - - - .3 - - - 1.9 - 2.2 
-130N66E 11 B - - - - - - .1 - - - .2 - .3 
-130N66E 11 - 2 - - - - - - - - - .6 - .6 
-130N66E 12 A - - - - .3 - - - - - 1.4 - 1.7 
-130N66E 14 A 6 - - - - - - - - - .2 .4 .6 
-130N66E 14 B - - - - - - - - - - .9 - .9 
-130N66E 15 A - - - - - - - - .4 - - - .4 
-130N66E 16 A 6 - - - - - - - - - .3 - .3 
-130N66E 16 B - - - 1 2.3 - - - - - - - 3.3 
-130N66E 17 A 6 - - - - - - - .3 - .5 - .8 
-130N66E 17 B - - - - - - - - - - .5 - .5 
-130N66E 19 B - - - - - - - - .4 - .3 - .7 
-130N66E 21 A 6 - - - - - - - 1.1 - 3.5 - 4.6 
-130N66E 23 A 6 - - - - - - - .3 - - - .3 
-155N60E 2 - - - - - .2 .1 - - - - 2.9 .1 3.3 
-155N60E 3 - 1 .1 - - - - - - - - 1.5 - 1.6 
-155N60E 4 - 1 1 - - - - - - - - - - 1 
-155N60E 4 - - - - - - - - - - - .5 - .5 
-155N60E 5 - 1 - - - - - - - - - .5 - .5 
-155N60E 6 - - - - - - - .5 - - - 1.5 - 2 
-155N60E 7 - - - - - - - - - - - 1.1 - 1.1 
-155N60E 9 - - - - - - - - - - - .3 - .3 
-155N60E 10 - - - - - - - - - - - .3 - .3 
-155N60E 12 - - - - - - - - - - - .1 - .1 
-155N60E 13 - - - - - - - - - - - .5 - .5 
(cont.) 
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Unit Level Sub Feat 
Perc. 
Debitage 
Core 
Frag 
Perc. 
Med 
Blade 
2s 
Prox 
Blade 
2s Prox Blade 
(Grnd 
Pltfrm) 
2s 
Med 
Blade 
2s 
Dist 
Blade 
3s 
Prox 
Blade 
3s Prox Blade 
(Grnd 
Pltfrm) 
3s 
Med 
Blade 
3s 
Dist 
Blade 
Total 
-85N112E 1 - - - .1 - - - - - - - - - .1 
-85N112E 2 - - - - - - - .9   .4 .3 - 1.6 
-85N112E 3 - - - - - - - .3 - - - - - .3 
-85N112E 4 - - - - - - - - - - - .7 - .7 
-85N112E 5 - - - - - - - - - - - 2.55 .2 2.75 
-85N112E 7 - - - - - - - - - .9 - .3 .2 1.4 
-85N112E 8 - - - - - - - - - - - .5 - .5 
-85N112E 11 A - - - - - - 2.5 - - - - - 2.5 
-85N112E 11 - 1 - - - - - - - - - .2 - .2 
-85N112E 12 - 2 - - - - - - - - - 1.7 - 1.7 
-85N112E 13 - - - - - - - - - - - .5 .2 .7 
-85N112E 14 - - - - - - - - - - - .3 - .3 
-85N112E 22 A - - - - - - - - - - .1 - .1 
                
Total    1.2 .1 1 6 1.4 6.9 .3 7.5 2 64.55 2.2 93.15 
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     Table A.9. Excavated Pico de Orizaba obsidian artifact counts 
Unit Level Sub Feat 
Pressure 
Debitage 
Percussion 
Debitage 
Core 
Frag 
Biface 
Frag 
Bifacial 
Thin 
Flake 
Biface 
Preform 
Pressure 
Blade 
Frag 
2s 
Med 
Blade 
2s 
Dist 
Blade 
3s 
Med 
Blade 
3s 
Dist 
Blade 
Total 
-129N64E 1 - - - 1 - - - - - - - - - 1 
-129N64E 2 - - - - - - 1 - - - - - - 1 
-129N64E 8 A - - 1 - - - - - - - - - 1 
-129N64E 12 - - - - - - 1 - - - - - - 1 
-129N64E 15 B - - - - - - - - - - 1 - 1 
-129N64E 18 - 9 - 1 - - - - - - - - - 1 
-129N64E 24 - - - 1 - - - - - - - - - 1 
-129N64E 26 - - - 1 - - - - - - - - - 1 
-130N66E 1 - - - - - - - - - 1 - - - 1 
-130N66E 2 - - - 2 - 1 - 1 - - - - - 4 
-130N66E 3 - - - - - - - - - - - 1 - 1 
-130N66E 4 - - - 1 - - - - - - 1 1 - 3 
-130N66E 5 - - - 1 - - 1 - - - - - - 2 
-130N66E 6 - 1 - - - - - - - - - 1 - 1 
-130N66E 7 - - - - - - - - 1 - - - - 1 
-130N66E 8 - - - 1 1 - - - - - - - - 2 
-130N66E 10 A - - - - - 1 - - - - - - 1 
-130N66E 11 B - - - - - - 1 - - - - - 1 
-130N66E 16 A 6 - 2 - - - - - - - - - 2 
-130N66E 19 B - - - - - - - - - - - 1 1 
-130N66E 20 B - - - - - - - - - - 1 - 1 
-155N60E 3 - 1 - 1 - - - - - - - - - 1 
-155N60E 5 - 1 - - - - - - - - - 1 - 1 
-155N60E 6 - - - 2 - - - - - - - - - 2 
-155N60E 9 - - - - - - - - - - - 1 - 1 
-155N60E 10 - - - 1 - - - - - - - - - 1 
(cont.) 
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Unit Level Sub Feat 
Pressure 
Debitage 
Percussion 
Debitage 
Core 
Frag 
Biface 
Frag 
Bifacial 
Thin 
Flake 
Biface 
Preform 
Pressure 
Blade 
Frag 
2s 
Med 
Blade 
2s 
Dist 
Blade 
3s 
Med 
Blade 
3s 
Dist 
Blade 
Total 
-85N112E 2 - - - - - - 2 - 1 - - - - 3 
-85N112E 3 - - - 1 - - - - - - - - - 1 
-85N112E 4 - - 1 - - - - - - - - - - 1 
-85N112E 6 - - - - - - - - - - - 1 - 1 
-85N112E 7 - - - 1 - - - - - - - - - 1 
-85N112E 8 - - - 1 - - - - - - - - - 1 
-85N112E 10 - 1 - - - - - - - - - 1 - 1 
-85N112E 11 - 2 - - 1 - - - - - - - - 1 
-85N112E 12 A - - 1 - - - - - - - - - 1 
-85N112E 12 - 2 - 1 - - - - - - - - - 1 
-85N112E 15 - - - 1 - - 1 - - - - - - 2 
-85N112E 18 A - - 2 - - - - - - - - - 2 
-85N112E 21 A - - - 1 - - - - - - - - 1 
-85N112E 22 A - - 1 - - - - - - - - - 1 
-85N112E 27 - 4 - - 1 - - - - - - - - 1 
                
Total    1 25 4 1 7 2 2 1 1 9 1 54 
 
 
Table A.10. Excavated Pico de Orizaba obsidian artifact weights (grams) 
Unit Level Sub Feat 
Pressure 
Debitage 
Percussion 
Debitage 
Core 
Frag 
Biface 
Frag 
Bifacial 
Thin Flake 
Biface 
Preform 
Pressure 
Blade Frag 
2s Med 
Blade 
2s Dist 
Blade 
3s Med 
Blade 
3s Dist 
Blade 
Total 
-129N64E 1 - - - .5 - - - - - - - - - .5 
-129N64E 2 - - - - - - .1 - - - - - - .1 
-129N64E 8 A - - .4 - - - - - - - - - .4 
-129N64E 12 - - - - - - .6 - - - - - - .6 
-129N64E 15 B - - - - - - - - - - .1 - .1 
-129N64E 18 - 9 - .3 - - - - - - - - - .3 
-129N64E 24 - - - .1 - - - - - - - - - .1 
(cont.) 
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Unit Level Sub Feat 
Pressure 
Debitage 
Percussion 
Debitage 
Core 
Frag 
Biface 
Frag 
Bifacial 
Thin Flake 
Biface 
Preform 
Pressure 
Blade Frag 
2s Med 
Blade 
2s Dist 
Blade 
3s Med 
Blade 
3s Dist 
Blade 
Total 
-129N64E 26 - - - .3 - - - - - - - - - .3 
-130N66E 1 - - - - - - - - - .5 - - - .5 
-130N66E 2 - - - .2 - .6 - .3 - - - - - 1.1 
-130N66E 3 - - - - - - - - - - - .6 - .6 
-130N66E 4 - - - .2 - - - - - - .5 .2 - .9 
-130N66E 5 - - - .1 - - .7 - - - - - - .8 
-130N66E 6 - 1 - - - - - - - - - .1 - .1 
-130N66E 7 - - - - - - - - .2 - - - - .2 
-130N66E 8 - - - .2 1.6 - - - - - - - - 1.8 
-130N66E 10 A - - - - - .3 - - - - - - .3 
-130N66E 11 B - - - - - - .4 - - - - - .4 
-130N66E 16 A 6 - .35 - - - - - - - - - .35 
-130N66E 19 B - - - - - - - - - - - .2 .2 
-130N66E 20 B - - - - - - - - - - .1 - .1 
-155N60E 3 - 1 - .2 - - - - - - - - - .2 
-155N60E 5 - 1 - - - - - - - - - .05 - .05 
-155N60E 6 - - - .5 - - - - - - - - - .5 
-155N60E 9 - - - - - - - - - - - .2 - .2 
-155N60E 10 - - - .9 - - - - - - - - - .9 
-85N112E 2 - - - - - - .9 - .1 - - - - 1 
-85N112E 3 - - - .1 - - - - - - - - - .1 
-85N112E 4 - - .1 - - - - - - - - - - .1 
-85N112E 6 - - - - - - - - - - - .4 - .4 
-85N112E 7 - - - .05 - - - - - - - - - .05 
-85N112E 8 - - - .2 - - - - - - - - - .2 
-85N112E 10 - 1 - - - - - - - - - .1 - .1 
-85N112E 11 - 2 - - .3 - - - - - - - - .3 
-85N112E 12 A - - .2 - - - - - - - - - .2 
-85N112E 12 - 2 - .4 - - - - - - - - - .4 
-85N112E 15 - - - .9 - - .1 - - - - - - 1 
-85N112E 18 A - - .9 - - - - - - - - - .9 
-85N112E 21 A - - - .1 - - - - - - - - .1 
(cont.) 
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Unit Level Sub Feat 
Pressure 
Debitage 
Percussion 
Debitage 
Core 
Frag 
Biface 
Frag 
Bifacial 
Thin Flake 
Biface 
Preform 
Pressure 
Blade Frag 
2s Med 
Blade 
2s Dist 
Blade 
3s Med 
Blade 
3s Dist 
Blade 
Total 
-85N112E 22 A - - .6 - - - - - - - - - .6 
-85N112E 27 - 4 - - 1.7 - - - - - - - - 1.7 
                
Total    .1 7.6 3.7 .6 2.7 .7 .3 .5 .5 1.85 .2 18.75 
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Table A.11. Excavated Zaragoza-Oyameles obsidian artifact counts (non-blades) 
Unit Level Sub Feat 
Core 
Reduct 
Percuss 
Macro-
core 
Reduct 
Core 
Maint/Error 
Recovery 
Pressure 
Debitage 
Percuss. 
Debitage 
Decorti-
cation 
Core 
Frag 
Biface 
Biface 
Frag 
Biface 
Thin 
Flake 
Biface 
Preform 
Platform 
Trim 
Flake 
Core 
Rejuven 
-129N64E 0   - - - - - - - - - - - - - 
-129N64E 1   2 - - - 1 - 2 - - - - - - 
-129N64E 2   3 - 1 - 1 - - - - - - - - 
-129N64E 3   1 - - - 5 - 1 - - 1 - - 1 
-129N64E 4   - 1 - 2 2 - - - - 2 - - - 
-129N64E 5 A  1 - - - 1 - - - - - - - - 
-129N64E 5 B  1 - - - - - - - - - - - - 
-129N64E 5  1 - - - - - - - - - - - - - 
-129N64E 5  2 - - - - - - - - - 1 - - - 
-129N64E 6 A  - - - - - - - - - 2 1 - - 
-129N64E 6 B  - - - - - - - - - - - - - 
-129N64E 6  1 - - - - - - - - - - - - - 
-129N64E 7 A  1 - - - - - - - - - - - - 
-129N64E 7 B  - - - - - - - - - - - - - 
-129N64E 7  1 - - - 1 - - - - - - - - - 
-129N64E 7  2 - - - - - - - - - - - - - 
-129N64E 8 A  - - - 1 - - - - - - - - - 
-129N64E 8  1 - - - - - - - - - - - - - 
-129N64E 9   - - 1 1 - - - - - - - - - 
-129N64E 10 A  - - - 1 - - - - - - - - - 
-129N64E 10  3 - - - - - - - - - - - - - 
-129N64E 11 A  - - - - - - - - - - - - - 
-129N64E 11  3 - - - - - - - - - - - - - 
-129N64E 12   1 - - - - - - - - - - - - 
-129N64E 14 A 6 - - - - - - - - - - - - - 
-129N64E 14 B  - - - - - - - - - - - - - 
-129N64E 15 A 6 - - - - - - - - - - - - - 
-129N64E 15 B  - - - - - - - - - - - - - 
-129N64E 16 A 6 - - - - - - - - - - - - - 
(cont.) 
   
  
 
3
7
5
 
Unit Level Sub Feat 
Core 
Reduct 
Percuss 
Macro-
core 
Reduct 
Core 
Maint/Error 
Recovery 
Pressure 
Debitage 
Percuss. 
Debitage 
Decorti-
cation 
Core 
Frag 
Biface 
Biface 
Frag 
Biface 
Thin 
Flake 
Biface 
Preform 
Platform 
Trim 
Flake 
Core 
Rejuven 
-129N64E 16 B  1 - - - 1 - - - - - - - - 
-129N64E 17 A  - 1 - - 1 - - - - - - - - 
-129N64E 18 A  - - - - - - - - - - - - - 
-129N64E 18 B  - - - - - - - - - - 1 - - 
-129N64E 18  9 - - - - - - - - - - - - - 
-129N64E 19 A  - - - - - - - - - - - - - 
-129N64E 20 A  - - - - - - - - - - - - - 
-129N64E 20 B  - - - - 1 - - - - - - - - 
-129N64E 21 A  1 1 - - - - - - - - - - - 
-129N64E 21 B  - - - - - - - - - - - - - 
-129N64E 21  7 - - - - - - - - - - - - - 
-129N64E 22   - - - - 1 - - - - - - - - 
-129N64E 24   1 - 1 - - - - - - - - - - 
-129N64E 25   - - - - - - - - - - - - - 
-129N64E 27   1 - - - - - - - - - - - - 
-129N64E 28   - - - - 1 - - - - - - - - 
-129N64E Surf   - - - - - - - - - - - - - 
-130N66E 1   1 - 1 - - - - - - - - 1 - 
-130N66E 2   1 - - 1 2 - 4 - - - - - - 
-130N66E 3   1 - - - 2 - - - 1 1 - - - 
-130N66E 4   2 - - 2 2 1 1 - - - - - - 
-130N66E 5  1 - - - - 1 - - - - - - - - 
-130N66E 5   - - 1 - 1 - 1 - - - - - - 
-130N66E 6  1 - - - - 1 - - - - - 1 - - 
-130N66E 6   1 - 1 - 4 - 2 - - - - 1 1 
-130N66E 7  1 - - - - 1 - - - - - - - - 
-130N66E 7   1 - - - - - - - - - 1 - - 
-130N66E 8   1 - 1 1 1 - 1 - - 1 - - - 
-130N66E 9   - - - - 4 - 1 - - - - - - 
-130N66E 10 A  - - 1 - 1 - - - - - - - - 
-130N66E 10 B 2 1 - 2 - 1 - 2 - - - - - - 
(cont.) 
   
  
 
3
7
6
 
Unit Level Sub Feat 
Core 
Reduct 
Percuss 
Macro-
core 
Reduct 
Core 
Maint/Error 
Recovery 
Pressure 
Debitage 
Percuss. 
Debitage 
Decorti-
cation 
Core 
Frag 
Biface 
Biface 
Frag 
Biface 
Thin 
Flake 
Biface 
Preform 
Platform 
Trim 
Flake 
Core 
Rejuven 
-130N66E 11 A  - - - - 1 - - - - - - - - 
-130N66E 11 B  - - - - 1 - - - - - - - - 
-130N66E 11  2 - - - - - - - - - - - - - 
-130N66E 12 A  - 1 - - - - - - - - - - - 
-130N66E 13 A EstB - - - - - - - - - - - - - 
-130N66E 14 A 6 - - - - 1 - - - - 1 - - - 
-130N66E 14 B  1 - 1 - - - 1 - - - - - - 
-130N66E 15 A  1 - - - - - - - 1 1 - - - 
-130N66E 15 B  - - 1 - - - - - - 1 - - - 
-130N66E 16 A 6 - - - - - - - - - - - - - 
-130N66E 16 B  - 1 - - - - - - - - - - - 
-130N66E 16   - - - - - - - - - - - - - 
-130N66E 17 A 6 - - 1 - - - - - - - - - - 
-130N66E 17 B  - - - - - - - - - - - - - 
-130N66E 18 A 6 - - - - - - - - - - - - - 
-130N66E 18 B  - - - - - - - - - - - - - 
-130N66E 19 A 6 - - - - - - - - - - - - - 
-130N66E 19 B  - - - - 1 - - - - - - - - 
-130N66E 20 A 6 - - - - - - - - - - - - - 
-130N66E 20 B  - - - - - - - - - - - - - 
-130N66E 21 A 6 - - - - - - - - - - - 1 - 
-130N66E 25   - - - - - - - - - - - - - 
-130N66E 26   - - - - - - - - - - - - - 
-130N66E 27   - - - - - - 1 - - - - - - 
-155N60E 1   - - 1 - - 1 - - - - - - - 
-155N60E 2   - - - - 2 1 2 - - - - - - 
-155N60E 3  1 2 - - - 4 - - - - 1 - 1 - 
-155N60E 4  1 - - - - 1 - - - - 1 - - - 
-155N60E 4   - - - - 1 - - - - 1 - - - 
-155N60E 5  1 2 1 - - 3 - 2 - - - - 1 - 
-155N60E 6   - - 1 - - - 1 - - - - - - 
(cont.) 
   
  
 
3
7
7
 
Unit Level Sub Feat 
Core 
Reduct 
Percuss 
Macro-
core 
Reduct 
Core 
Maint/Error 
Recovery 
Pressure 
Debitage 
Percuss. 
Debitage 
Decorti-
cation 
Core 
Frag 
Biface 
Biface 
Frag 
Biface 
Thin 
Flake 
Biface 
Preform 
Platform 
Trim 
Flake 
Core 
Rejuven 
-155N60E 7   - - - 1 - - 3 - - - - - - 
-155N60E 8   - - - - 1 - - - - 2 - - - 
-155N60E 9   - - - - 1 - - - 1 - - - - 
-155N60E 10   1 - - - 1 - 2 - - - - - - 
-155N60E 11   - - - - - - 1 - - - - - - 
-155N60E 12   - - - - - - 1 - - - - - - 
-85N112E 1   1 - - - - - - - - - - - - 
-85N112E 2   2 - 1 - 1 - 5 - - 1 - 1 - 
-85N112E 3   - - 1 - 2 - 1 - - - 1 - - 
-85N112E 4   - - 1 - 3 - - - - - - - - 
-85N112E 5   2 1 1 1 4 - 2 - - - - - - 
-85N112E 6   - - - - 2 - 1 1 - 1 - - - 
-85N112E 7   - - - - 2 - 1 - - - - - - 
-85N112E 8   - - 1 - 1 - - - - - - - - 
-85N112E 9   - - - - - - 2 - - - 1 - - 
-85N112E 10  1 - - - - 1 - 1 - - - - - - 
-85N112E 10  2 - - - - - - - - - - - - - 
-85N112E 11 A  - - - - - - - - - - - - - 
-85N112E 11  1 - - - - - - - - - - - - - 
-85N112E 11  2 - - - - - - - - - - - - - 
-85N112E 12 A  - - - - - - - - - - - - - 
-85N112E 12  1 1 - - - - - - - - - - - - 
-85N112E 12  2 - - - - - - 1 - - - - - - 
-85N112E 13   - - - - - - - - - - - 1 - 
-85N112E 14   - - - - 1 - 1 - - - - - - 
-85N112E 15   1 - - - - - - - - - - - - 
-85N112E 16   1 - - 2 - - - - - - - 1 - 
-85N112E 17   1 - - - 1 - - - - - - - - 
-85N112E 18 A  1 - - - 1 - - - - - - - - 
-85N112E 19   - - - - 2 - - - - 1 - - - 
(cont.) 
   
  
 
3
7
8
 
 
Unit Level Sub Feat 
Core 
Reduct 
Percuss 
Macro-
core 
Reduct 
Core 
Maint/Error 
Recovery 
Pressure 
Debitage 
Percuss. 
Debitage 
Decorti-
cation 
Core 
Frag 
Biface 
Biface 
Frag 
Biface 
Thin 
Flake 
Biface 
Preform 
Platform 
Trim 
Flake 
Core 
Rejuven 
-85N112E 21   - - - - - - - - - - - - - 
-85N112E 24   - - - - - - - - - 1 - - - 
-85N112E 26  4 - - - - - - - - - 1 - - - 
-85N112E 27  4 - - - 1 - - - - - - - - - 
-85N112E 28  4 - - - - - - - - - - - - - 
-85N112E 29  4 - - - - - - - - - - - - - 
                 
Total    40 7 20 15 75 3 44 1 3 21 6 8 2 
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Table A.12. Excavated Zaragoza-Oyameles obsidian artifact weights (grams) (non-blades) 
Unit Level Sub Feat 
Core 
Reduct 
Percuss 
Macro-
core 
Reduct 
Core 
Maint/Error 
Recovery 
Pressure 
Debitage 
Percuss. 
Debitage 
Decorti-
cation 
Core 
Frag 
Biface 
Biface 
Frag 
Biface 
Thin 
Flake 
Biface 
Preform 
Platform 
Trim 
Flake 
Core 
Rejuven 
-129N64E 0   - - - - - - - - - - - - - 
-129N64E 1   .3 - - - .1 - .4 - - - - - - 
-129N64E 2   1.2 - .1 - .1 - - - - - - - - 
-129N64E 3   .1 - - - .4 - .1 - - .05 - - .3 
-129N64E 4   - .6 - .15 .25 - - - - .2 - - - 
-129N64E 5 A  .4 - - - .1 - - - - - - - - 
-129N64E 5 B  .1 - - - - - - - - - - - - 
-129N64E 5  1 - - - - - - - - - - - - - 
-129N64E 5  2 - - - - - - - - - .3 - - - 
-129N64E 6 A  - - - - - - - - - .15 .6 - - 
-129N64E 6 B  - - - - - - - - - - - - - 
-129N64E 6  1 - - - - - - - - - - - - - 
-129N64E 7 A  .5 - - - - - - - - - - - - 
-129N64E 7 B  - - - - - - - - - - - - - 
-129N64E 7  1 - - - .1 - - - - - - - - - 
-129N64E 7  2 - - - - - - - - - - - - - 
-129N64E 8 A  - - - .05 - - - - - - - - - 
-129N64E 8  1 - - - - - - - - - - - - - 
-129N64E 9   - - .1 .1 - - - - - - - - - 
-129N64E 10 A  - - - .05 - - - - - - - - - 
-129N64E 10  3 - - - - - - - - - - - - - 
-129N64E 11 A  - - - - - - - - - - - - - 
-129N64E 11  3 - - - - - - - - - - - - - 
-129N64E 12   .4 - - - - - - - - - - - - 
-129N64E 14 A 6 - - - - - - - - - - - - - 
-129N64E 14 B  - - - - - - - - - - - - - 
-129N64E 15 A 6 - - - - - - - - - - - - - 
-129N64E 15 B  - - - - - - - - - - - - - 
-129N64E 16 A 6 - - - - - - - - - - - - - 
(cont.) 
   
  
 
3
8
0
 
Unit Level Sub Feat 
Core 
Reduct 
Percuss 
Macro-
core 
Reduct 
Core 
Maint/Error 
Recovery 
Pressure 
Debitage 
Percuss. 
Debitage 
Decorti-
cation 
Core 
Frag 
Biface 
Biface 
Frag 
Biface 
Thin 
Flake 
Biface 
Preform 
Platform 
Trim 
Flake 
Core 
Rejuven 
-129N64E 16 B  .5 - - - .1 - - - - - - - - 
-129N64E 17 A  - 5.4 - - .05 - - - - - - - - 
-129N64E 18 A  - - - - - - - - - - - - - 
-129N64E 18 B  - - - - - - - - - - .9 - - 
-129N64E 18  9 - - - - - - - - - - - - - 
-129N64E 19 A  - - - - - - - - - - - - - 
-129N64E 20 A  - - - - - - - - - - - - - 
-129N64E 20 B  - - - - .1 - - - - - - - - 
-129N64E 21 A  .3 .6 - - - - - - - - - - - 
-129N64E 21 B  - - - - - - - - - - - - - 
-129N64E 21  7 - - - - - - - - - - - - - 
-129N64E 22   - - - - .05 - - - - - - - - 
-129N64E 24   .4 - .2 - - - - - - - - - - 
-129N64E 25   - - - - - - - - - - - - - 
-129N64E 27   .6 - - - - - - - - - - - - 
-129N64E 28   - - - - .1 - - - - - - - - 
-129N64E Surf   - - - - - - - - - - - - - 
-130N66E 1   .5 - .1 - - - - - - - - .5 - 
-130N66E 2   .3 - - .05 .15 - 5.7 - - - - - - 
-130N66E 3   .3 - - - .25 - - - .3 .1 - - - 
-130N66E 4   .7 - - .1 .3 .8 .4 - - - - - - 
-130N66E 5  1 - - - - .2 - - - - - - - - 
-130N66E 5   - - .2 - .1 - 1.5 - - - - - - 
-130N66E 6  1 - - - - .5 - - - - - .4 - - 
-130N66E 6   .7 - .05 - .4 - 1.1 - - - - .1 .1 
-130N66E 7  1 - - - - .1 - - - - - - - - 
-130N66E 7   .2 - - - - - - - - - .3 - - 
-130N66E 8   .8 - .6 .1 .1 - .2 - - .1 - - - 
-130N66E 9   - - - - .75 - .2 - - - - - - 
-130N66E 10 A  - - .4 - .3 - - - - - - - - 
(cont.) 
   
  
 
3
8
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Unit Level Sub Feat 
Core 
Reduct 
Percuss 
Macro-
core 
Reduct 
Core 
Maint/Error 
Recovery 
Pressure 
Debitage 
Percuss. 
Debitage 
Decorti-
cation 
Core 
Frag 
Biface 
Biface 
Frag 
Biface 
Thin 
Flake 
Biface 
Preform 
Platform 
Trim 
Flake 
Core 
Rejuven 
-130N66E 10 B 2 1.9 - 4.1 - .2 - 3.6 - - - - - - 
-130N66E 11 A  - - - - .4 - - - - - - - - 
-130N66E 11 B  - - - - .1 - - - - - - - - 
-130N66E 11  2 - - - - - - - - - - - - - 
-130N66E 12 A  - .7 - - - - - - - - - - - 
-130N66E 13 A EstB - - - - - - - - - - - - - 
-130N66E 14 A 6 - - - - .2 - - - - .5 - - - 
-130N66E 14 B  .7 - 1.4 - - - 1.7 - - - - - - 
-130N66E 15 A  .3 - - - - - - - 14.3 .05 - - - 
-130N66E 15 B  - - .4 - - - - - - .1 - - - 
-130N66E 16 A 6 - - - - - - - - - - - - - 
-130N66E 16 B  - .5 - - - - - - - - - - - 
-130N66E 16   - - - - - - - - - - - - - 
-130N66E 17 A 6 - - .1 - - - - - - - - - - 
-130N66E 17 B  - - - - - - - - - - - - - 
-130N66E 18 A 6 - - - - - - - - - - - - - 
-130N66E 18 B  - - - - - - - - - - - - - 
-130N66E 19 A 6 - - - - - - - - - - - - - 
-130N66E 19 B  - - - - .3 - - - - - - - - 
-130N66E 20 A 6 - - - - - - - - - - - - - 
-130N66E 20 B  - - - - - - - - - - - - - 
-130N66E 21 A 6 - - - - - - - - - - - .5 - 
-130N66E 25   - - - - - - - - - - - - - 
-130N66E 26   - - - - - - - - - - - - - 
-130N66E 27   - - - - - - 1.8 - - - - - - 
-155N60E 1   - - .1 - - .1 - - - - - - - 
-155N60E 2   - - - - .2 .2 2.3 - - - - - - 
-155N60E 3  1 2.5 - - - .4 - - - - .1 - .2 - 
-155N60E 4  1 - - - - .2 - - - - .1 - - - 
-155N60E 4   - - - - .1 - - - - .1 - - - 
(cont.) 
   
  
 
3
8
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Unit Level Sub Feat 
Core 
Reduct 
Percuss 
Macro-
core 
Reduct 
Core 
Maint/Error 
Recovery 
Pressure 
Debitage 
Percuss. 
Debitage 
Decorti-
cation 
Core 
Frag 
Biface 
Biface 
Frag 
Biface 
Thin 
Flake 
Biface 
Preform 
Platform 
Trim 
Flake 
Core 
Rejuven 
-155N60E 5  1 1.8 3.4 - - .3 - .6 - - - - .1 - 
-155N60E 6   - - .2 - - - 1.3 - - - - - - 
-155N60E 7   - - - .1 - - 1.5 - - - - - - 
-155N60E 8   - - - - .2 - - - - .4 - - - 
-155N60E 9   - - - - .2 - - - 1.1 - - - - 
-155N60E 10   .4 - - - .2 - .6 - - - - - - 
-155N60E 11   - - - - - - .2 - - - - - - 
-155N60E 12   - - - - - - .6 - - - - - - 
-85N112E 1   .3 - - - - - - - - - - - - 
-85N112E 2   1.2 - .2 - .1 - 3.1 - - .2 - .5 - 
-85N112E 3   - - .1 - .3 - .6 - - - 1.1 - - 
-85N112E 4   - - .1 - .25 - - - - - - - - 
-85N112E 5   .7 10.4 .3 .05 .65 - .3 - - - - - - 
-85N112E 6   - - - - .15 - .3 1.7 - .1 - - - 
-85N112E 7   - - - - .2 - .1 - - - - - - 
-85N112E 8   - - .1 - .05 - - - - - - - - 
-85N112E 9   - - - - - - .4 - - - .2 - - 
-85N112E 10  1 - - - - .1 - .4 - - - - - - 
-85N112E 10  2 - - - - - - - - - - - - - 
-85N112E 11 A  - - - - - - - - - - - - - 
-85N112E 11  1 - - - - - - - - - - - - - 
-85N112E 11  2 - - - - - - - - - - - - - 
-85N112E 12 A  - - - - - - - - - - - - - 
-85N112E 12  1 .1 - - - - - - - - - - - - 
-85N112E 12  2 - - - - - - .5 - - - - - - 
-85N112E 13   - - - - - - - - - - - .2 - 
-85N112E 14   - - - - .1 - .2 - - - - - - 
-85N112E 15   .3 - - - - - - - - - - - - 
-85N112E 16   .2 - - .1 - - - - - - - .4 - 
-85N112E 17   .2 - - - .2 - - - - - - - - 
(cont.) 
   
  
 
3
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Unit Level Sub Feat 
Core 
Reduct 
Percuss 
Macro-
core 
Reduct 
Core 
Maint/Error 
Recovery 
Pressure 
Debitage 
Percuss. 
Debitage 
Decorti-
cation 
Core 
Frag 
Biface 
Biface 
Frag 
Biface 
Thin 
Flake 
Biface 
Preform 
Platform 
Trim 
Flake 
Core 
Rejuven 
-85N112E 18 A  .3 - - - .1 - - - - - - - - 
-85N112E 19   - - - - .1 - - - - .05 - - - 
-85N112E 21   - - - - - - - - - - - - - 
-85N112E 24   - - - - - - - - - .05 - - - 
-85N112E 26  4 - - - - - - - - - .2 - - - 
-85N112E 27  4 - - - .1 - - - - - - - - - 
-85N112E 28  4 - - - - - - - - - - - - - 
-85N112E 29  4 - - - - - - - - - - - - - 
                 
Total    19.2 21.6 8.85 1.05 9.8 1.1 29.7 1.7 15.7 2.85 3.5 2.5 .4 
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Table A.13. Excavated Zaragoza-Oyameles obsidian artifact counts (blades) 
    Press. 
Blade Frag 
Percuss. 
Blade Frag 
Proximal Blades Prox (Gnd Platfrm) Medial Blades Distal Blades Complete 
Unit Level Sub Feat Perc. 1s 2s 3s Perc 1s 2s 3s Perc 1s 2s 3s Perc 2s 3s 2s 3s 
-129N64E 0   - - - - - - - - - - - - 1 1 - - - - - 
-129N64E 1   - - - - - 4 - - 1 3 - - 2 14 - - 3 - - 
-129N64E 2   - - 1 - - 1 - - - - 1 - 2 19 - - 6 - - 
-129N64E 3   - - - - - 1 - - - - - - 4 13 - - 2 - - 
-129N64E 4   - - - - - 1 - - 1 - - - 2 16 - - - - - 
-129N64E 5 A  - - - - - - - - - - - - - 4 - - 1 - - 
-129N64E 5 B  - - - - - 1 - - - - - - 1 1 - - - - - 
-129N64E 5  1 - - - - - - - - - - - - - 1 - - - - - 
-129N64E 5  2 - - - - - - - - - - - - - 1 - 1 - - - 
-129N64E 6 A  - - - - 1 - - 1 - - - - 1 1 - - - - - 
-129N64E 6 B  - - - - - - - - - - - - - 1 - - - - - 
-129N64E 6  1 - - - - - 1 - - - - - - - 3 - - - - - 
-129N64E 7 A  - - - - - - - - - - - - - 4 - - - - - 
-129N64E 7 B  - - - - - - - - - - - - - 2 - - - - - 
-129N64E 7  1 - - - - - - - - - - - - - - - - 1 - - 
-129N64E 7  2 - - - - - - - - - - - - - 2 - - - - - 
-129N64E 8 A  - - - - - - - - - - - - - 1 - - 1 - - 
-129N64E 8  1 - - - - - 2 - - - - - - - 2 - - - - - 
-129N64E 9   - - - - - - - - 1 - - - 3 6 - - - - - 
-129N64E 10 A  - - - - - 2 - - - - - - - 3 - - - - - 
-129N64E 10  3 - - - - - - - - - - - - - 1 - - - - - 
-129N64E 11 A  - - - - - - - - - - - - 1 3 - - - - - 
-129N64E 11  3 - - - - - - - - - - - - - 1 - - - - - 
-129N64E 12   - - - - 1 - - - - - - - - - - - 1 - - 
-129N64E 14 A 6 - - - - - - - - - 1 - - - 3 - - 1 - - 
-129N64E 14 B  - - - - 1 - - - - - - - - 1 - - 1 - - 
-129N64E 15 A 6 - - - - 1 - - - - - - - - 2 - - - - - 
-129N64E 15 B  - - 1 - - 1 - - - 1 - - - 3 - - - - - 
-129N64E 16 A 6 - - - - - 2 - - - - - - - 5 - - 3 - - 
-129N64E 16 B  - - - - - - - - - - - - - - - - 1 - - 
-129N64E 17 A  - - - - - 1 - - - - - - - - - - 2 - - 
-129N64E 18 A  - - - - - 1 - - - - - - - 1 - - 1 - - 
-129N64E 18 B  - - - - - - - - - 1 - - - 1 - - - - - 
-129N64E 18  9 - - - - - 1 - - - - - - - - - - - - - 
(cont.) 
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    Press. 
Blade Frag 
Percuss. 
Blade Frag 
Proximal Blades Prox (Grnd Platform) Medial Blades Distal Blades Complete 
Unit Level Sub Feat Perc. 1s 2s 3s Perc 1s 2s 3s Perc 1s 2s 3s Perc 2s 3s 2s 3s 
-129N64E 19 A  - - - - - - - - - 1 - - 1 - - - - - - 
-129N64E 20 A  - - - - - 1 - - - 2 - - 1 2 - - - - - 
-129N64E 20 B  - - - - - - - - - - - - 1 - - - - - - 
-129N64E 21 A  - - - - - - - - - - - - - - - - - - - 
-129N64E 21 B  - - - - - - - - - 1 - - - - - - - - - 
-129N64E 21  7 - - - - 1 1 - - - - - - - - - - - - - 
-129N64E 22   - - - - - - - - - - - - - - - - - - - 
-129N64E 24   - - - - - 1 - - - - - - - 1 - - - - - 
-129N64E 25   - - - - - - - - - - - - - 1 - - - - - 
-129N64E 27   - - - - - - - - - - - - - - - - - - - 
-129N64E 28   - - - - - - - - - - - - - - - - - - - 
-129N64E Surf   - - - - - - - - - - - - 1 - - - - - - 
-130N66E 1   - - - - - 1 - - - - - - 2 5 - - 1 - - 
-130N66E 2   - - - 1 4 3 - - - 2 - - 11 32 - 1 2 - - 
-130N66E 3   - - 1 - - 6 - - - - - - 7 17 - - 4 - 1 
-130N66E 4   1 1 3 - 2 7 - - - 2 1 - 4 26 - - 3 - - 
-130N66E 5  1 - - 1 - - - - - - - - - - 3 - - 1 - - 
-130N66E 5   - - - 2 1 5 - - - 2 - - 3 17 - 1 2 - - 
-130N66E 6  1 1 - - - - 1 - - - - - - 2 6 - - - - - 
-130N66E 6   - - - 1 1 4 - - 1 - 1 1 2 14 - 1 3 - - 
-130N66E 7  1 - - - - - - - - - 1 - - 1 7 - - 1 - - 
-130N66E 7   - - - 1 - 1 - - - - 2 1 1 6 - - 3 - - 
-130N66E 8   - - - 1 1 3 - - - - - 1 2 14 - - 1 - - 
-130N66E 9   2 - - - - 1 - - 1 3 - - 3 21 - - 3 - - 
-130N66E 10 A  - - - - - 2 - - - - - - - 2 - - - - - 
-130N66E 10 B 2 2 - 1 - 1 4 - - - - - - 3 21 - - 2 - - 
-130N66E 11 A  - - - - - - - - - - - - 1 - - - - - - 
-130N66E 11 B  - - - - - - - - - - - - 1 11 - - 1 - - 
-130N66E 11  2 - - - - - - - - - - - - - 3 - - - - - 
-130N66E 12 A  - - - - - - - - - - 1 - - 1 - - - - - 
-130N66E 13 A EstrB - - - - - - - - - - - - 1 1 - - - - - 
-130N66E 14 A 6 - - - - - - - - - - - - - 2 - - - - - 
-130N66E 14 B  - - - - 1 2 - - - - 1 - - 4 - - - - - 
-130N66E 15 A  - - - - - - - - 1 - 1 - - 3 - - 3 - - 
-130N66E 15 B  - - - - - 1 - - - - - - - 2 - - - - - 
(cont.) 
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    Press. 
Blade Frag 
Percuss. 
Blade Frag 
Proximal Blades Prox (Grnd Platform) Medial Blades Distal Blades Complete 
Unit Level Sub Feat Perc. 1s 2s 3s Perc 1s 2s 3s Perc 1s 2s 3s Perc 2s 3s 2s 3s 
-130N66E 16 A 6 - - - - - - - - - - - - - 2 - - - - - 
-130N66E 16 B  1 - - 1 - - - - - - - - 1 2 - - 1 - - 
-130N66E 16   - - - - - - - - - - - - 1 - - - - - - 
-130N66E 17 A 6 - - - - - 1 - - - - - - - 2 - - 1 - - 
-130N66E 17 B  - - - - - - - - - - - - - - - - 2 - - 
-130N66E 18 A 6 - - - - - - - - - - - - 1 - - - - - - 
-130N66E 18 B  - - - - - - - - - - - - - 3 - - - - - 
-130N66E 19 A 6 - - - - - 1 - - - - - - - - - - 1 - - 
-130N66E 19 B  - - - - - 1 - - - - - - - 1 - - - - - 
-130N66E 20 A 6 - - - - - 1 - - - - - - - - - - - - - 
-130N66E 20 B  - - - - - 1 - - - - - - 1 3 - - - - - 
-130N66E 21 A 6 - - - - - - - - - - - - 1 1 - - - - - 
-130N66E 25   - - - - - - - - 1 - - - - 2 - - - - - 
-130N66E 26   - 1 - - - - - - - - - - - - - - - - - 
-130N66E 27   - - - - - - - - - - - - - - - - - - - 
-155N60E 1   - - - - - - - - - - - - - 2 - - 2 - - 
-155N60E 2   - - - - 1 3 - 1 - 2 - 2 2 23 - - 4 - - 
-155N60E 3  1 - - 2 1 - - - - 1 1 1 - 7 12 - - 2 - - 
-155N60E 4  1 - - - - - 1 - - - 1 - - - 5 - - - - - 
-155N60E 4   - - - - 1 1 - - - 2 - - - 1 - - 2 - - 
-155N60E 5  1 - - - - - 5 - - - - - - - 10 - - - - - 
-155N60E 6   - - - 1 - 5 - - - - - - 2 11 - - 1 - - 
-155N60E 7   - - - - - 4 - - - 1 - - 1 7 - 1 3 - - 
-155N60E 8   - - 1 - - 1 - - 1 - - - 3 6 - - - - - 
-155N60E 9   - - - - - 1 - - - - - - - 5 - - 1 - - 
-155N60E 10   - - - - - - - - - - - - 1 2 - - - - - 
-155N60E 11   - - - - 1 1 - - - - - - - 3 - - - - - 
-155N60E 12   - - - - - - - - - - - - - 2 - - - - - 
-85N112E 1   - - - - - - - - - 1 1 - - 4 - - - - - 
-85N112E 2   - - - - 1 8 - - - 3 1 - 7 27 - 1 1 - - 
-85N112E 3   - - - 1 - 2 1 - - 2 - - 6 16 - - 2 - - 
-85N112E 4   - - - - - 1 - - - - - - 3 11 - 1 5 - - 
-85N112E 5   - - - 1 1 3 - - 1 1 1 - 1 12 - - 3 - - 
-85N112E 6   - - - - - 2 - - 1 1 1 - 3 5 - - 5 - - 
-85N112E 7   - - - - 1 1 - - - 1 - - - 4 1 - 1 - - 
(cont.) 
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    Press. 
Blade Frag 
Percuss. 
Blade Frag 
Proximal Blades Prox (Grnd Platform) Medial Blades Distal Blades Complete 
Unit Level Sub Feat Perc. 1s 2s 3s Perc 1s 2s 3s Perc 1s 2s 3s Perc 2s 3s 2s 3s 
-85N112E 8   - - - - 1 2 - - - - - - - 4 - - - - - 
-85N112E 9   - - 1 - - - - - - - - - - 5 - - 1 - 1 
-85N112E 10  1 - - - - - 1 - - 1 - - - - 2 - - - - - 
-85N112E 10  2 - - - - - - - - - - - - - 1 - - - - - 
-85N112E 11 A  - - - - - - - - - - - - - - - - 1 - - 
-85N112E 11  1 - - - - - - - - - - - - - 2 - - - - - 
-85N112E 11  2 - - 1 - - - - - - - - - 1 - - - - - - 
-85N112E 12 A  - - - - - - - - - - - - - - - - 1 - - 
-85N112E 12  1 - - - - - - - - - - - - - 1 - - - - - 
-85N112E 12  2 - - - - - - - - - - - - - 3 - - 1 - - 
-85N112E 13   - - 1 - - - - - - - - - - 1 - - 1 - - 
-85N112E 14   - - - - - 2 - - - - - - 1 2 - - 1 - - 
-85N112E 15   1 - - - - 1 - - - - - - - 1 - - - - - 
-85N112E 16   - - - - - - - - - - - - 1 - - - - - - 
-85N112E 17   - - - - - - - - - - - - - - - - 1 - - 
-85N112E 18 A  - - - - - - - - - 1 - - - 2 - - - - - 
-85N112E 19   - - - - - - - - - - - - - 1 - - - - - 
-85N112E 21   - - - - - 1 - - - - - - - 1 - - - 1 - 
-85N112E 24   - - - - - - - - - - - - - - - - - - - 
-85N112E 26  4 - - - - - - - - - - - - 1 - - - - - - 
-85N112E 27  4 - - - - - - - - - - - - - 1 - - - - - 
-85N112E 28  4 - - - - 1 - - - - - - - - 1 - - - - - 
-85N112E 29  4 - - - - - 1 - - - - - - - 1 - - - - - 
                       
Total    8 2 14 11 24 115 1 2 12 37 13 5 110 551 1 7 98 1 2 
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Table A.14. Excavated Zaragoza-Oyameles obsidian artifact weights (grams) (blades) 
    Press. 
Blade Frag 
Percuss. 
Blade Frag 
Proximal Blades Prox (Grnd Platform) Medial Blades Distal Blades Complete 
Unit Level Sub Feat Perc. 1s 2s 3s Perc 1s 2s 3s Perc 1s 2s 3s Perc 2s 3s 2s 3s 
-129N64E 0   - - - - - - - - - - - - .1 .1 - - - - - 
-129N64E 1   - - - - - 3 - - 1 .8 - - .4 6.55 - - .85 - - 
-129N64E 2   - - .2 - - .2 - - - - 1.3 - .4 5.6 - - 2.25 - - 
-129N64E 3   - - - - - .4 - - - - - - 1.2 5.05 - - .5 - - 
-129N64E 4   - - - - - .8 - - .6 - - - 2.4 6.05 - - - - - 
-129N64E 5 A  - - - - - - - - - - - - - 2.2 - - .5 - - 
-129N64E 5 B  - - - - - .4 - - - - - - 1.2 .7 - - - - - 
-129N64E 5  1 - - - - - - - - - - - - - .2 - - - - - 
-129N64E 5  2 - - - - - - - - - - - - - .5 - .8 - - - 
-129N64E 6 A  - - - - .2 - - .5 - - - - 1.2 .3 - - - - - 
-129N64E 6 B  - - - - - - - - - - - - - .3 - - - - - 
-129N64E 6  1 - - - - - .3 - - - - - - - .9 - - - - - 
-129N64E 7 A  - - - - - - - - - - - - - 1.5 - - - - - 
-129N64E 7 B  - - - - - - - - - - - - - .6 - - - - - 
-129N64E 7  1 - - - - - - - - - - - - - - - - .4 - - 
-129N64E 7  2 - - - - - - - - - - - - - 1 - - - - - 
-129N64E 8 A  - - - - - - - - - - - - - .3 - - .2 - - 
-129N64E 8  1 - - - - - 2.2 - - - - - - - .9 - - - - - 
-129N64E 9   - - - - - - - - 1.1 - - - 2.5 1.95 - - - - - 
-129N64E 10 A  - - - - - 1.1 - - - - - - - 1.7 - - - - - 
-129N64E 10  3 - - - - - - - - - - - - - .5 - - - - - 
-129N64E 11 A  - - - - - - - - - - - - .1 .4 - - - - - 
-129N64E 11  3 - - - - - - - - - - - - - .7 - - - - - 
-129N64E 12   - - - - .3 - - - - - - - - - - - 3.8 - - 
-129N64E 14 A 6 - - - - - - - - - .6 - - - 1.1 - - .4 - - 
-129N64E 14 B  - - - - 1.3 - - - - - - - - .6 - - .5 - - 
-129N64E 15 A 6 - - - - 1.1 - - - - - - - - 1.1 - - - - - 
-129N64E 15 B  - - 2.3 - - .6 - - - .8 - - - 2.4 - - - - - 
-129N64E 16 A 6 - - - - - 2.1 - - - - - - - 2.8 - - 1.9 - - 
-129N64E 16 B  - - - - - - - - - - - - - - - - .6 - - 
-129N64E 17 A  - - - - - .5 - - - - - - - - - - 1.7 - - 
-129N64E 18 A  - - - - - .7 - - - - - - - 1.1 - - .8 - - 
-129N64E 18 B  - - - - - - - - - 1.8 - - - .6 - - - - - 
-129N64E 18  9 - - - - - .5 - - - - - - - - - - - - - 
(cont.) 
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    Press. 
Blade Frag 
Percuss. 
Blade Frag 
Proximal Blades Prox (Grnd Platform) Medial Blades Distal Blades Complete 
Unit Level Sub Feat Perc. 1s 2s 3s Perc 1s 2s 3s Perc 1s 2s 3s Perc 2s 3s 2s 3s 
-129N64E 19 A  - - - - - - - - - .9 - - .6 - - - - - - 
-129N64E 20 A  - - - - - 1.2 - - - 1.5 - - .6 1.7 - - - - - 
-129N64E 20 B  - - - - - - - - - - - - .5 - - - - - - 
-129N64E 21 A  - - - - - - - - - - - - - - - - - - - 
-129N64E 21 B  - - - - - - - - - 1.7 - - - - - - - - - 
-129N64E 21  7 - - - - .2 1.4 - - - - - - - - - - - - - 
-129N64E 22   - - - - - - - - - - - - - - - - - - - 
-129N64E 24   - - - - - .7 - - - - - - - 1.4 - - - - - 
-129N64E 25   - - - - - - - - - - - - - .2 - - - - - 
-129N64E 27   - - - - - - - - - - - - - - - - - - - 
-129N64E 28   - - - - - - - - - - - - - - - - - - - 
-129N64E Surf   - - - - - - - - - - - - 1.4 - - - - - - 
-130N66E 1   - - - - - .4 - - - - - - 1.1 3 - - .2 - - 
-130N66E 2   - - - .3 3.2 2.2 - - - 1.1 - - 4 12.4 - .2 1.8 - - 
-130N66E 3   - - .1 - - 2.9 - - - - - - 2.6 5.4 - - 1.9 - 2.1 
-130N66E 4   .2 .1 .4 - 2 5.4 - - - 3.1 .2 - 2.3 10.2 - - 1.2 - - 
-130N66E 5  1 - - .1 - - - - - - - - - - 1.1 - - .6 - - 
-130N66E 5   - - - 1.9 .1 1.3 - - - 3.4 - - 1.6 9.05 - .6 1.6 - - 
-130N66E 6  1 .2 - - - - .8 - - - - - - .5 1.6 - - - - - 
-130N66E 6   - - - .2 1 2.1 - - 3.1 - .05 .2 1.3 6.3 - .5 .7 - - 
-130N66E 7  1 - - - - - - - - - .2 - - .2 2 - - .4 - - 
-130N66E 7   - - - .3 - .5 - - - - .6 .7 .2 1.85 - - 2.1 - - 
-130N66E 8   - - - .4 .8 1.6 - - - - - .1 1.3 5.3 - - .4 - - 
-130N66E 9   .15 - - - - 1 - - .8 .5 - - 1.8 10.5 - - 1.1 - - 
-130N66E 10 A  - - - - - .4 - - - - - - - .45 - - - - - 
-130N66E 10 B 2 1 - .05 - .5 1.6 - - - - - - 1.8 8.3 - - .3 - - 
-130N66E 11 A  - - - - - - - - - - - - 1.9 - - - - - - 
-130N66E 11 B  - - - - - - - - - - - - .2 4.3 - - .2 - - 
-130N66E 11  2 - - - - - - - - - - - - - .75 - - - - - 
-130N66E 12 A  - - - - - - - - - - .9 - - .6 - - - - - 
-130N66E 13 A Est B - - - - - - - - - - - - .4 .4 - - - - - 
-130N66E 14 A 6 - - - - - - - - - - - - - .6 - - - - - 
-130N66E 14 B  - - - - .7 1.3 - - - - .05 - - 1.7 - - - - - 
-130N66E 15 A  - - - - - - - - .7 - .1 - - 1.7 - - 1.5 - - 
-130N66E 15 B  - - - - - .5 - - - - - - - 1 - - - - - 
-130N66E 16 A 6 - - - - - - - - - - - - - .2 - - - - - 
(cont.) 
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    Press. 
Blade Frag 
Percuss. 
Blade Frag 
Proximal Blades Prox (Grnd Platform) Medial Blades Distal Blades Complete 
Unit Level Sub Feat Perc. 1s 2s 3s Perc 1s 2s 3s Perc 1s 2s 3s Perc 2s 3s 2s 3s 
-130N66E 16 B  .2 - - .2 - - - - - - - - .9 .8 - - .1 - - 
-130N66E 16   - - - - - - - - - - - - 4.2 - - - - - - 
-130N66E 17 A 6 - - - - - .8 - - - - - - - .5 - - .1 - - 
-130N66E 17 B  - - - - - - - - - - - - - - - - 2.3 - - 
-130N66E 18 A 6 - - - - - - - - - - - - 1.1 - - - - - - 
-130N66E 18 B  - - - - - - - - - - - - - 1.4 - - - - - 
-130N66E 19 A 6 - - - - - .8 - - - - - - - - - - .9 - - 
-130N66E 19 B  - - - - - .2 - - - - - - - .4 - - - - - 
-130N66E 20 A 6 - - - - - 1.6 - - - - - - - - - - - - - 
-130N66E 20 B  - - - - - .6 - - - - - - 1.3 1.6 - - - - - 
-130N66E 21 A 6 - - - - - - - - - - - - .1 .5 - - - - - 
-130N66E 25   - - - - - - - - .8 - - - - 1.8 - - - - - 
-130N66E 26   - 1 - - - - - - - - - - - - - - - - - 
-130N66E 27   - - - - - - - - - - - - - - - - - - - 
-155N60E 1   - - - - - - - - - - - - - .2 - - .3 - - 
-155N60E 2   - - - - .2 .8 - 2.4 - .5 - .6 1.2 10.6 - - 3.1 - - 
-155N60E 3  1 - - .9 .2 - - - - .9 .2 .2 - 6 3.25 - - 1.1 - - 
-155N60E 4  1 - - - - - .8 - - - .5 - - - 2.1 - - - - - 
-155N60E 4   - - - - 1.2 .7 - - - 1.8 - - - .7 - - 1.9 - - 
-155N60E 5  1 - - - - - 2.6 - - - - - - - 7.25 - - - - - 
-155N60E 6   - - - .1 - 4.7 - - - - - - 2 5.4 - - .2 - - 
-155N60E 7   - - - - - 2.8 - - - .6 - - .8 3.65 - .3 1.2 - - 
-155N60E 8   - - .3 - - .1 - - .5 - - - .7 1.9 - - - - - 
-155N60E 9   - - - - - .3 - - - - - - - 2.9 - - .6 - - 
-155N60E 10   - - - - - - - - - - - - .1 1.6 - - - - - 
-155N60E 11   - - - - .1 .2 - - - - - - - 1.3 - - - - - 
-155N60E 12   - - - - - - - - - - - - - .7 - - - - - 
-85N112E 1   - - - - - - - - - 1.3 .3 - - 2.2 - - - - - 
-85N112E 2   - - - - .3 5.2 - - - 1.6 .05 - 3 8.55 - .8 .1 - - 
-85N112E 3   - - - .4 - 1.9 1.8 - - .7 - - 7.1 6.65 - - .5 - - 
-85N112E 4   - - - - - .4 - - - - - - 1.6 4.7 - .5 1.8 - - 
-85N112E 5   - - - .3 .3 .7 - - .3 .1 .1 - 1 5 - - 1.4 - - 
-85N112E 6   - - - - - 1.7 - - .8 .7 .5 - 2.5 3.2 - - 2.6 - - 
-85N112E 7   - - - - 1.6 .4 - - - .7 - - - 1.9 .1 - .7 - - 
-85N112E 8   - - - - .7 1.1 - - - - - - - 1.9 - - - - - 
-85N112E 9   - - .1 - - - - - - - - - - 3.5 - - .4 - 3.5 
(cont.) 
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    Press. 
Blade Frag 
Percuss. 
Blade Frag 
Proximal Blades Prox (Grnd Platform) Medial Blades Distal Blades Complete 
Unit Level Sub Feat Perc. 1s 2s 3s Perc 1s 2s 3s Perc 1s 2s 3s Perc 2s 3s 2s 3s 
-85N112E 10  1 - - - - - 1 - - 1.1 - - - - .9 - - - - - 
-85N112E 10  2 - - - - - - - - - - - - - .4 - - - - - 
-85N112E 11 A  - - - - - - - - - - - - - - - - .8 - - 
-85N112E 11  1 - - - - - - - - - - - - - .25 - - - - - 
-85N112E 11  2 - - .1 - - - - - - - - - 1.2 - - - - - - 
-85N112E 12 A  - - - - - - - - - - - - - - - - 1.9 - - 
-85N112E 12  1 - - - - - - - - - - - - - .4 - - - - - 
-85N112E 12  2 - - - - - - - - - - - - - .75 - - 1.4 - - 
-85N112E 13   - - .1 - - - - - - - - - - .6 - - .2 - - 
-85N112E 14   - - - - - 2.5 - - - - - - .2 1.4 - - .5 - - 
-85N112E 15   .1 - - - - .4 - - - - - - - .1 - - - - - 
-85N112E 16   - - - - - - - - - - - - .3 - - - - - - 
-85N112E 17   - - - - - - - - - - - - - - - - .1 - - 
-85N112E 18 A  - - - - - - - - - .2 - - - 1.4 - - - - - 
-85N112E 19   - - - - - - - - - - - - - 1.2 - - - - - 
-85N112E 21   - - - - - 2.1 - - - - - - - 1.2 - - - 3.9 - 
-85N112E 24   - - - - - - - - - - - - - - - - - - - 
-85N112E 26  4 - - - - - - - - - - - - .6 - - - - - - 
-85N112E 27  4 - - - - - - - - - - - - - .9 - - - - - 
-85N112E 28  4 - - - - .8 - - - - - - - - .7 - - - - - 
-85N112E 29  4 - - - - - 2 - - - - - - - .05 - - - - - 
                       
Total    1.85 1.1 4.65 4.3 16.6 74.5 1.8 2.9 11.7 25.3 4.35 1.6 69.7 236.1 .1 3.7 52.6 3.9 5.6 
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Table A.15. Zaragoza-Oyameles obsidian count and weight totals 
Unit Level Sub Feat Count 
Total 
(g) 
 Unit Level Sub Feat Count 
Total 
(g) 
-129N64E 0   2 .2  -129N64E 21  7 2 1.6 
-129N64E 1   32 13.4  -129N64E 22   1 .05 
-129N64E 2   35 11.35  -129N64E 24   4 2.7 
-129N64E 3   29 8.1  -129N64E 25   1 .2 
-129N64E 4   27 11.05  -129N64E 27   1 .6 
-129N64E 5 A  7 3.2  -129N64E 28   1 .1 
-129N64E 5 B  4 2.4  -129N64E Surf   1 1.4 
-129N64E 5  1 1 .2  -130N66E 1   12 5.8 
-129N64E 5  2 3 1.6  -130N66E 2   64 31.4 
-129N64E 6 A  7 2.95  -130N66E 3   41 15.95 
-129N64E 6 B  1 .3  -130N66E 4   58 27.4 
-129N64E 6  1 4 1.2  -130N66E 5  1 6 2 
-129N64E 7 A  5 2  -130N66E 5   36 21.35 
-129N64E 7 B  2 .6  -130N66E 6  1 12 4 
-129N64E 7  1 2 .5  -130N66E 6   39 17.9 
-129N64E 7  2 2 1  -130N66E 7  1 11 2.9 
-129N64E 8 A  3 .55  -130N66E 7   17 6.75 
-129N64E 8  1 4 3.1  -130N66E 8   29 11.8 
-129N64E 9   12 5.75  -130N66E 9   39 16.8 
-129N64E 10 A  6 2.85  -130N66E 10 A  6 1.55 
-129N64E 10  3 1 .5  -130N66E 10 B 2 40 23.35 
-129N64E 11 A  4 .5  -130N66E 11 A  2 2.3 
-129N64E 11  3 1 .7  -130N66E 11 B  14 4.8 
-129N64E 12   3 4.5  -130N66E 11  2 3 .75 
-129N64E 14 A 6 5 2.1  -130N66E 12 A  3 2.2 
-129N64E 14 B  3 2.4  -130N66E 13 A EstB 2 .8 
-129N64E 15 A 6 3 2.2  -130N66E 14 A 6 4 1.3 
-129N64E 15 B  6 6.1  -130N66E 14 B  11 7.55 
-129N64E 16 A 6 10 6.8  -130N66E 15 A  11 18.65 
-129N64E 16 B  3 1.2  -130N66E 15 B  5 2 
-129N64E 17 A  5 7.65  -130N66E 16 A 6 2 .2 
-129N64E 18 A  3 2.6  -130N66E 16 B  7 2.7 
-129N64E 18 B  3 3.3  -130N66E 16   1 4.2 
-129N64E 18  9 1 .5  -130N66E 17 A 6 5 1.5 
-129N64E 19 A  2 1.5  -130N66E 17 B  2 2.3 
-129N64E 20 A  6 5  -130N66E 18 A 6 1 1.1 
-129N64E 20 B  2 .6  -130N66E 18 B  3 1.4 
-129N64E 21 A  2 .9  -130N66E 19 A 6 2 1.7 
-129N64E 21 B  1 1.7  -130N66E 19 B  3 .9 
(cont.) 
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Unit Level Sub Feat Count 
Total 
(g) 
 Unit Level Sub Feat Count 
Total 
(g) 
-130N66E 20 A 6 1 1.6  -85N112E 7   12 5.7 
-130N66E 20 B  5 3.5  -85N112E 8   9 3.85 
-130N66E 21 A 6 3 1.1  -85N112E 9   11 8.1 
-130N66E 25   3 2.6  -85N112E 10  1 6 3.5 
-130N66E 26   1 1  -85N112E 10  2 1 .4 
-130N66E 27   1 1.8  -85N112E 11 A  1 .8 
-155N60E 1   6 .7  -85N112E 11  1 2 .25 
-155N60E 2   43 22.1  -85N112E 11  2 2 1.3 
-155N60E 3  1 35 15.95  -85N112E 12 A  1 1.9 
-155N60E 4  1 9 3.7  -85N112E 12  1 2 .5 
-155N60E 4   9 6.5  -85N112E 12  2 5 2.65 
-155N60E 5  1 24 16.05  -85N112E 13   4 1.1 
-155N60E 6   22 13.9  -85N112E 14   8 4.9 
-155N60E 7   21 10.95  -85N112E 15   4 .9 
-155N60E 8   15 4.1  -85N112E 16   5 1 
-155N60E 9   9 5.1  -85N112E 17   3 .5 
-155N60E 10   7 2.9  -85N112E 18 A  5 2 
-155N60E 11   6 1.8  -85N112E 19   4 1.35 
-155N60E 12   3 1.3  -85N112E 21   3 7.2 
-85N112E 1   7 4.1  -85N112E 24   1 .05 
-85N112E 2   60 24.9  -85N112E 26  4 2 .8 
-85N112E 3   35 21.15  -85N112E 27  4 2 1 
-85N112E 4   25 9.35  -85N112E 28  4 2 1.5 
-85N112E 5   35 21.6  -85N112E 29  4 2 2.05 
-85N112E 6   23 14.25        
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Table A.16. X-ray fluorescence analysis of Teotepec Obsidian (parts per million) 
Art# Sample # Mn Fe Zn Rb Sr Y Zr Nb Th Rb/Sr Sr/Y Y/Zr Zr/Nb Source 
1 NWO001 303.0 6757.8 20.0 93.4 17.0 18.5 122.2 12.5 13.5 5.49 .92 .15 9.76 Pico de Orizaba 
2 NWO002 323.4 9644.5 32.0 137.5 25.8 27.6 174.6 16.0 19.8 5.33 .93 .16 10.88 Zaragoza-Oyameles 
3 NWO003 676.0 4178.8 15.1 95.9 22.2 10.6 53.9 11.6 7.2 4.32 2.09 .20 4.63 Pachuca 
4 NWO004 316.1 8741.2 25.7 122.2 22.8 24.5 158.1 13.1 17.4 5.36 .93 .16 12.10 Zaragoza-Oyameles 
5 NWO005 322.9 9113.7 28.7 132.1 25.0 27.2 177.0 16.8 19.9 5.28 .92 .15 10.53 Guadalupe Victoria 
6 NWO006 323.5 8457.0 28.1 116.8 21.7 23.7 162.7 14.7 17.9 5.38 .92 .15 11.08 Zaragoza-Oyameles 
7 NWO007 317.2 9047.7 31.0 128.3 23.3 26.2 159.3 14.7 18.0 5.50 .89 .16 10.86 Zaragoza-Oyameles 
8 NWO008 321.7 9187.5 29.6 129.9 24.6 25.9 169.5 15.0 19.5 5.29 .95 .15 11.28 Zaragoza-Oyameles 
9 NWO009 319.7 9017.1 28.9 126.3 23.4 25.7 160.9 15.2 17.2 5.40 .91 .16 10.55 Otumba 
10 NWO010 1059.2 15628.2 194.8 190.1 2.0 96.6 898.6 76.4 17.5 93.47 .02 .11 11.76 Zaragoza-Oyameles 
11 NWO011 316.6 8235.4 25.9 112.4 21.3 22.2 143.5 13.9 16.9 5.28 .96 .15 10.35 Zaragoza-Oyameles 
12 NWO012 391.0 7525.9 35.8 133.4 3.6 34.9 158.2 28.9 13.9 37.35 .10 .22 5.47 Zaragoza-Oyameles 
13 NWO013 289.9 6849.3 21.1 85.2 15.3 16.7 110.9 10.5 13.1 5.56 .92 .15 10.55 Zaragoza-Oyameles 
14 NWO014 400.2 8295.5 43.5 152.2 3.7 40.8 172.1 33.7 17.9 40.80 .09 .24 5.11 Zaragoza-Oyameles 
15 NWO015 335.1 9666.5 29.0 145.8 26.5 29.7 184.0 17.4 21.0 5.51 .89 .16 10.60 Zaragoza-Oyameles 
16 NWO016 335.4 9903.8 30.6 146.0 27.4 29.1 185.7 16.2 19.6 5.33 .94 .16 11.45 Zaragoza-Oyameles 
17 NWO017 332.5 10578.0 30.0 148.9 27.6 29.0 181.4 16.8 20.2 5.40 .95 .16 10.77 Pico de Orizaba 
18 NWO018 321.7 9981.8 29.0 144.6 27.6 29.4 183.5 16.1 22.2 5.24 .94 .16 11.39 Zaragoza-Oyameles 
19 NWO019 324.0 10256.5 31.3 146.4 27.5 29.6 184.8 17.6 20.4 5.33 .93 .16 10.52 Zaragoza-Oyameles 
20 NWO020 1235.5 17137.2 220.5 211.1 2.3 109.1 1013.7 84.6 18.3 89.85 .02 .11 11.98 Zaragoza-Oyameles 
21 NWO021 335.9 10472.6 3 6.1 146.3 27.3 29.2 179.9 16.1 21.0 5.37 .93 .16 11.16 Zaragoza-Oyameles 
22 NWO022 344.7 10208.4 29.1 145.1 27.3 29.0 187.2 16.9 20.3 5.31 .94 .15 11.06 Guadalupe Victoria 
23 NWO023 429.8 9449.4 51.7 175.4 5.5 45.9 197.5 39.8 19.1 31.96 .12 .23 4.96 Zaragoza-Oyameles 
24 NWO024 329.7 9900.0 32.5 141.2 26.4 29.3 180.5 16.6 22.0 5.34 .90 .16 10.88 Zaragoza-Oyameles 
25 NWO025 322.4 9948.6 29.4 136.3 25.5 26.9 166.7 15.3 18.7 5.34 .95 .16 10.90 Guadalupe Victoria 
26 NWO026 325.1 9557.9 30.8 134.3 25.3 27.6 172.2 16.0 19.9 5.30 .92 .16 10.74 Pico de Orizaba 
27 NWO027 324.5 9211.3 27.9 135.4 25.9 28.2 175.2 16.8 20.8 5.23 .92 .16 10.46 El Chayal 
(cont.) 
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Art# Sample # Mn Fe Zn Rb Sr Y Zr Nb Th Rb/Sr Sr/Y Y/Zr Zr/Nb Source 
28 NWO028 328.2 8786.6 27.1 125.2 24.2 25.5 163.2 15.4 17.7 5.17 .95 .16 10.57 Zaragoza-Oyameles 
29 NWO029 328.9 9818.9 31.0 137.9 23.7 25.0 153.7 14.5 20.1 5.83 .95 .16 10.63 Guadalupe Victoria 
30 NWO030 336.3 10516.1 32.7 148.0 27.6 29.9 188.0 16.4 20.4 5.36 .93 .16 11.47 El Paredón 
31 NWO031 312.4 8744.5 27.4 120.7 22.3 23.4 151.0 14.0 17.2 5.41 .95 .16 10.77 Zaragoza-Oyameles 
32 NWO032 326.8 9442.5 31.3 130.2 23.5 26.6 173.2 14.7 19.5 5.54 .88 .15 11.77 Zaragoza-Oyameles 
33 NWO033 1140.0 16196.8 207.6 196.4 2.8 99.8 899.8 76.0 18.2 70.03 .03 .11 11.84 Zaragoza-Oyameles 
34 NWO034 334.4 8850.0 29.4 129.6 24.6 27.7 166.0 15.9 19.4 5.27 .89 .17 10.44 Zaragoza-Oyameles 
35 NWO035 406.0 8544.3 45.5 164.2 5.2 44.5 189.9 37.5 16.6 31.73 .12 .23 5.07 Zaragoza-Oyameles 
36 NWO036 442.9 8833.9 33.0 117.9 114.7 18.2 127.2 13.2 10.8 1.03 6.30 .14 9.66 Guadalupe Victoria 
37 NWO037 325.8 10367.9 32.3 146.5 27.8 27.9 182.8 17.1 20.5 5.28 1.00 .15 10.67 Pico de Orizaba 
38 NWO038 328.4 8781.0 29.9 123.6 23.4 24.7 156.7 14.2 18.3 5.29 .94 .16 11.03 Guadalupe Victoria 
39 NWO039 335.3 10914.7 36.5 149.6 27.8 29.7 187.4 16.1 21.4 5.38 .94 .16 11.64 Zaragoza-Oyameles 
40 NWO040 305.3 7743.9 23.7 108.5 20.8 21.1 142.2 12.8 15.4 5.23 .98 .15 11.07 Zaragoza-Oyameles 
41 NWO041 315.9 7186.8 23.0 101.5 19.1 20.0 132.2 11.8 14.8 5.32 .95 .15 11.17 Pachuca 
42 NWO042 517.1 5026.9 17.2 65.9 40.4 7.9 55.4 7.6 7.5 1.63 5.09 .14 7.27 Guadalupe Victoria 
43 NWO043 642.5 5082.7 22.9 87.1 54.3 10.0 67.2 10.0 7.0 1.60 5.43 .15 6.73 El Paredón 
44 NWO044 647.0 4197.8 16.2 100.4 23.9 11.0 57.2 11.9 6.8 4.21 2.16 .19 4.82 Pico de Orizaba 
45 NWO045 321.0 9601.3 28.1 137.5 26.5 28.7 181.1 16.2 21.8 5.18 .92 .16 11.16 Zaragoza-Oyameles 
46 NWO046 698.5 6320.1 27.8 130.9 119.5 14.0 91.4 10.0 8.9 1.10 8.51 .15 9.11 Zaragoza-Oyameles 
47 NWO047 340.7 9994.6 31.5 139.4 25.7 29.0 176.1 16.8 20.0 5.43 .89 .16 10.48 Pachuca 
48 NWO048 571.8 5228.3 19.8 83.5 50.6 10.1 66.4 10.1 7.6 1.65 5.02 .15 6.55 Zaragoza-Oyameles 
49 NWO049 581.1 4774.6 15.8 90.4 58.4 12.2 74.1 11.0 6.9 1.55 4.80 .16 6.74 El Paredón 
50 NWO050 686.3 5619.7 22.7 98.7 60.9 11.9 72.9 11.0 8.6 1.62 5.11 .16 6.64 Zaragoza-Oyameles 
51 NWO051 326.1 8486.3 26.3 121.1 22.0 24.1 156.7 14.3 17.6 5.51 .91 .15 10.98 Guadalupe Victoria 
52 NWO052 580.9 4650.0 20.8 89.8 56.7 10.8 68.3 11.1 8.6 1.59 5.25 .16 6.16 Guadalupe Victoria 
53 NWO053 584.5 4463.2 14.7 83.8 19.4 9.6 50.9 9.4 4.8 4.31 2.03 .19 5.39 Zaragoza-Oyameles 
54 NWO054 339.7 9587.6 31.6 133.0 24.7 26.8 171.7 15.2 18.7 5.38 .92 .16 11.32 Zaragoza-Oyameles 
55 NWO055 299.7 6932.4 25.3 93.2 17.1 18.5 121.2 10.8 14.3 5.45 .92 .15 11.18 Guadalupe Victoria 
56 NWO056 587.2 4033.3 15.6 82.6 19.2 9.7 51.1 10.0 6.6 4.31 1.98 .19 5.09 Zaragoza-Oyameles 
(cont.) 
   
 
 
3
9
6
 
Art# Sample # Mn Fe Zn Rb Sr Y Zr Nb Th Rb/Sr Sr/Y Y/Zr Zr/Nb Source 
57 NWO057 604.9 5016.8 21.9 88.5 55.4 10.5 68.2 10.8 9.0 1.60 5.26 .15 6.31 Guadalupe Victoria 
58 NWO058 517.5 4564.2 16.3 71.5 43.5 8.7 59.1 9.1 7.7 1.64 5.03 .15 6.48 Zaragoza-Oyameles 
59 NWO059 287.9 6247.9 22.2 81.2 15.1 15.7 107.9 9.5 12.7 5.38 .96 .15 11.32 El Paredón 
60 NWO060 581.5 4712.5 21.1 82.1 53.9 9.6 65.3 10.8 7.8 1.52 5.60 .15 6.03 El Paredón 
61 NWO061 413.3 8424.2 45.9 158.8 5.0 42.6 182.4 36.8 16.5 31.94 .12 .23 4.96 Guadalupe Victoria 
62 NWO062 562.6 4568.6 18.2 85.1 53.1 9.7 66.4 10.1 9.1 1.60 5.48 .15 6.56 Zaragoza-Oyameles 
63 NWO063 297.3 6029.8 19.0 78.2 14.7 14.6 107.2 8.6 11.5 5.32 1.01 .14 12.50 Zaragoza-Oyameles 
64 NWO064 558.6 4522.0 17.1 80.4 54.6 10.3 62.9 9.4 7.5 1.47 5.31 .16 6.68 Guadalupe Victoria 
65 NWO065 700.0 6120.8 30.3 128.4 122.0 14.6 95.8 10.8 8.7 1.05 8.35 .15 8.88 Guadalupe Victoria 
66 NWO066 570.2 5427.7 20.2 77.8 49.9 8.7 59.6 9.4 7.2 1.56 5.73 .15 6.32 El Chayal 
67 NWO067 653.4 5313.3 20.8 94.4 58.7 11.0 70.1 10.9 7.3 1.61 5.33 .16 6.42 Zaragoza-Oyameles 
68 NWO068 573.0 4642.5 19.2 78.7 52.1 9.6 65.3 9.2 7.5 1.51 5.40 .15 7.10 Zaragoza-Oyameles 
69 NWO069 607.1 5067.0 20.1 96.5 59.8 11.7 75.0 11.0 9.1 1.61 5.09 .16 6.83 Guadalupe Victoria 
70 NWO070 600.2 5480.4 24.0 87.3 54.1 10.0 69.3 10.7 8.2 1.61 5.42 .14 6.48 Zaragoza-Oyameles 
71 NWO071 533.9 4208.3 15.0 74.5 43.9 7.8 58.0 9.3 7.7 1.70 5.60 .14 6.25 Guadalupe Victoria 
72 NWO072 634.2 5260.4 18.5 92.0 56.2 11.7 70.9 11.1 8.2 1.64 4.81 .16 6.38 Guadalupe Victoria 
73 NWO073 681.1 4303.5 18.2 103.9 25.1 11.7 58.9 12.5 8.0 4.15 2.15 .20 4.73 Guadalupe Victoria 
74 NWO074 672.7 5726.1 20.9 97.3 61.7 11.9 74.8 11.1 7.7 1.58 5.18 .16 6.75 Guadalupe Victoria 
75 NWO075 714.3 5154.3 18.7 107.8 25.3 13.0 59.6 11.6 6.7 4.26 1.95 .22 5.14 Pico de Orizaba 
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Table A.17. Aplastic counts for petrographic thin sections 
Sp# Qrtz 
M. 
Qrtz 
Amp Apt Bio Clin Ferr Grog IO Micr Musc Oliv Other Plag Silt Fab U1 U2 U3 Vd Volc Total 
1 9 - - - 1 - 8 - 4 - 7 6 - 1 33 70 1 2 - 28 30 200 
2 18 - - - 1 - 2 - 2 - 5 3 - - 24 84 2 1 - 15 43 200 
3 37 - - - - - 5 - - - 8 3 - - 13 90 1 - - 10 33 200 
4 19 1 - - 1 - 7 1 - - 8 4 - - 18 84 - 1 - 20 36 200 
5 30 4 - - - - 9 - 2 - 4 1 - - 25 94 1 - - 14 16 200 
6 5 - - - - - 7 - 1 - 4 1 - - 10 102 1 1 - 20 48 200 
7 37 3 - - - - 3 - - - 1 1 - - 22 97 - - - 13 23 200 
8 12 - - - - - 8 - - - 1 3 - - 18 108 - - - 15 35 200 
9 19 1 - - - - 8 - 1 - 6 3 - - 17 117 1 1 - 10 16 200 
10 19 1 - 2 - - 2 - 1 - 9 3 - - 19 99 3 5 - 11 26 200 
11 10 - - 1 - - 7 - - - 6 - - - 27 89 - - - 16 44 200 
12 22 2 - 1 - - - - - - 10 2 - - 17 94 - 1 - 14 37 200 
13 13 4 - - - - 11 - - - 3 1 1 - 19 77 - 1 - 19 51 200 
14 15 - - - - - 13 - - - 7 - - - 20 103 - - - 13 29 200 
15 18 2 - 2 - - 6 - - - 11 - - - 8 107 - 1 - 17 28 200 
16 15 1 - 1 - - 7 - - - 2 6 - - 10 102 - 1 - 17 38 200 
17 29 1 - - - - 9 - - - 5 1 - - 14 103 - - - 11 27 200 
18 18 - - - - - 4 - 1 - 9 - - - 15 94 - - - 13 46 200 
19 19 2 - 1 - - 6 - - - 5 3 - - 20 103 - - - 16 25 200 
20 20 9 - - - - 20 - 1 - 13 1 1 - 3 93 - - - 20 19 200 
21 14 4 - 1 - - 5 - - - 5 - 1 - 13 105 - - - 16 36 200 
22 18 5 - 2 - - 6 - - - 12 1 - - 17 84 - - - 31 24 200 
23 27 5 - 1 - - 9 - - - 14 2 1 - 13 84 - 3 - 15 26 200 
24 20 2 - - - - 6 - - - 5 - - - 17 94 1 - - 16 39 200 
25 8 5 - 1 - - 7 - - - 5 - - - 9 108 - - - 19 38 200 
26 5 - - - - - 15 - - - - - - 9 5 94 - 7 - 29 36 200 
27 18 - - - - - 11 - - - 4 - - - 17 83 - - - 15 52 200 
(cont.) 
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Sp# Qrtz 
M. 
Qrtz 
Amp Apt Bio Clin Ferr Grog IO Micr Musc Oliv Other Plag Silt Fab U1 U2 U3 Vd Volc Total 
28 1 - - - 2 - 15 - - - 11 3 - 6 5 97 - 8 - 19 33 200 
29 23 2 - 2 - - 5 - 2 - 13 1 - 1 9 80 - 2 - 28 32 200 
30 34 7 - 1 1 - 6 - - - 3 - 6 - 5 77 - - - 24 36 200 
31 18 - - - - - 2 - - - 9 - - - 14 95 - - - 15 47 200 
32 11 2 - - - - 4 - - - 2 - - - 17 108 1 - - 21 34 200 
33 37 - - 1 1 - 6 - - - - - - - 35 79 - - - 10 31 200 
34 44 2 - 1 - - 3 - - - 1 1 - - 17 82 2 - - 23 24 200 
35 - - - - - - 5 - - - 2 - - 3 7 137 - 1 - 15 30 200 
36 34 4 - - - - - - - - 2 - 2 - 5 100 - - 2 25 26 200 
37 22 4 - 1 - - 5 - 1 - 7 - - - 29 108 2 - - 2 19 200 
38 28 3 - - - - 13 6 - - 6 - - - 15 87 - - - 20 22 200 
39 8 1 - 1 - - 23 - 1 - 1 - - - 19 107 2 2 - 19 16 200 
40 24 2 - - - - 5 - - - 7 1 - - 10 78 2 1 - 24 46 200 
41 8 3 - - - - 3 - - - 13 2 - 1 20 102 4 8 - 15 21 200 
42 15 - - - - - 7 1 - - 2 - - - 19 93 1 1 - 18 43 200 
43 41 5 - - - - 1 - - - 2 - 5 - 8 96 - - - 21 21 200 
44 4 - - - - - 6 - - - 1 - - - 14 99 2 4 - 23 47 200 
45 14 1 - 1 - - 5 - - - 8 - - - 14 88 - 3 - 26 40 200 
46 9 2 - - 1 1 9 - - - 1 1 - - 20 124 - - - 11 21 200 
47 17 - - - - - 2 - 2 - 5 - - - 27 77 1 - - 26 43 200 
48 15 - - - - - 10 - - - 9 - - - 27 70 - - - 18 51 200 
49 16 - 2 1 2 1 18 - 1 1 2 - - 4 20 90 - 1 2 29 10 200 
50 33 - - - - - 6 - 1 - 3 - - - 18 89 - - - 20 30 200 
51 30 1 - - - - 1 1 - - 4 - - - 17 88 - - - 11 47 200 
52 22 5 - - - - 3 - 1 - 1 - - - 19 98 - - 3 6 42 200 
53 22 1 - 1 - - 2 - - - 8 2 1 - 17 88 7 1 5 13 32 200 
54 25 6 - - - - 1 - - - 5 - - - 25 81 - - 1 31 25 200 
55 37 10 - - - - 6 1 - - 5 - 8 - 12 74 - - 1 30 16 200 
(cont.) 
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Sp# Qrtz 
M. 
Qrtz 
Amp Apt Bio Clin Ferr Grog IO Micr Musc Oliv Other Plag Silt Fab U1 U2 U3 Vd Volc Total 
56 19 6 - - - - 11 - - - 3 - - - 23 77 - - 1 26 34 200 
57 9 1 - - - - 8 - 1 - 3 1 1 - 25 92 - - - 4 55 200 
58 20 1 - - - - 3 4 - - 9 1 2 - 28 97 - 1 - 10 24 200 
59 11 1 - - - - 2 - - - 3 - 1 - 25 77 2 1 - 26 51 200 
60 18 5 - - - - 12 1 1 - 2 - - - 19 90 4 1 - 15 32 200 
61 18 3 - - - - 9 - 1 - 5 2 2 1 20 72 1 5 - 31 30 200 
62 21 6 - - - - 4 4 2 - 7 2 3 - 21 81 - 3 - 24 22 200 
63 30 3 - - - - 3 - 1 - 6 2 1 - 21 85 - 3 1 17 27 200 
64 22 3 - - - - 9 1 - 1 3 - - 3 22 81 2 2 - 26 25 200 
65 21 3 - - - - 7 - - - 10 - 1 1 17 86 - 5 - 24 25 200 
66 16 3 - 1 - - 3 - 2 - 4 - 1 2 15 97 - 4 - 34 18 200 
67 5 2 - - - - 4 1 - - 4 - - - 12 103 4 3 - 41 21 200 
68 24 3 - - - - 6 - 1 - 4 1 - 1 17 79 2 4 1 22 35 200 
69 25 5 - 1 1 - 9 1 2 - 5 4 1 3 16 75 2 2 2 22 24 200 
70 15 3 - - - - 5 - 2 - 4 2 - 1 19 78 1 3 - 21 46 200 
81 20 - - 1 - - - - - - 6 - - - 15 81 2 - - 45 30 200 
82 21 3 - - - - 5 - - - 11 2 - 1 16 87 - - 1 18 35 200 
83 16 1 - - - - 4 - - - 2 - - - 17 66 1 1 - 65 27 200 
84 51 2 - - - - 5 - - - 4 - - - 10 79 - - - 36 13 200 
85 22 4 - - - - 2 - 4 - 9 - 1 - 4 69 2 - - 61 22 200 
86 22 2 - - - - 1 2 1 - 5 - 2 - 9 84 5 - - 47 20 200 
87 15 2 - 1 - - 12 - - - 9 - 1 - 10 83 2 1 1 16 47 200 
88 9 - - - - - 5 - - - 2 - - - 26 110 - - - 14 34 200 
89 24 4 - - - - 7 - - - 7 - 1 - 27 87 - - - 15 28 200 
90 7 1 - - - - 4 1 2 - 15 1 - - 12 70 1 1 - 54 31 200 
91 16 - - - - - 3 - 1 - 2 - - - 26 84 1 - 2 22 43 200 
92 35 5 - 1 - - 7 2 1 - 8 - 1 - 15 64 - 1 - 31 29 200 
93 31 - - - - - 5 - 3 - 3 - 1 - 27 76 1 - - 21 32 200 
(cont.) 
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Amp Apt Bio Clin Ferr Grog IO Micr Musc Oliv Other Plag Silt Fab U1 U2 U3 Vd Volc Total 
94 3 - - - - - 4 - - - 10 1 1 - 14 76 5 - - 70 16 200 
95 33 4 - - 1 - 1 - 1 - 1 - 1 - 15 102 1 - - 23 17 200 
96 9 1 - - - - 3 1 1 - 9 - - - 19 85 - - - 31 41 200 
97 3 - - - - - - - 1 - 4 - 2 - 7 101 - 1 - 49 32 200 
98 37 2 - - - - 1 - - - 6 - - - 19 71 - - - 45 19 200 
99 35 2 - - 1 - 5 - 1 - 5 2 - 1 6 70 - 2 1 50 19 200 
100 13 7 - 1 - - 4 - - - 6 2 - 2 7 54 3 2 - 62 37 200 
101 14 1 - - - - 1 - - - 7 - - - 15 66 1 - 1 48 46 200 
102 17 6 - - - - 6 - - - 3 3 - - 10 86 4 1 - 45 19 200 
103 34 10 - - - - 8 - - - 2 - - - 10 67 2 1 - 50 16 200 
104 11 5 1 - - - 14 - 1 - 3 3 - - 6 77 5 2 - 44 28 200 
105 28 4 - - 1 - 1 1 - - 8 1 - 1 40 83 2 - - 10 20 200 
106 29 2 - - - - 1 - - - 7 - - - 28 73 1 - - 19 40 200 
107 32 4 - - - - 1 - 1 - 1 - - - 27 83 - - - 20 31 200 
108 23 - - - 1 - 5 - - - 11 3 - - 40 74 1 - - 11 31 200 
109 17 2 - - - - 6 - - - 3 1 - - 11 78 - 2 - 50 30 200 
110 5 - - - - - 7 1 3 - 10 - - - 24 61 6 - - 53 30 200 
111 19 2 - - 1 - 5 - 1 - 4 4 - 1 11 62 6 1 - 61 22 200 
112 33 6 1 - - - 3 - - - 3 4 - 1 2 55 2 2 - 68 20 200 
113 15 - - - - - 19 - - - 5 1 - 3 8 72 - 4 - 52 21 200 
114 23 6 - - - - 7 1 2 - 3 1 - 1 18 79 5 2 - 35 17 200 
115 17 3 - - - - 13 - - - 4 2 - 2 15 78 3 1 - 42 20 200 
116 28 - - - - - 5 - 1 - 6 - - - 42 68 1 - - 13 36 200 
117 13 4 - 1 - - 8 1 - - 2 2 - 1 20 90 3 1 - 37 17 200 
118 8 3 - 1 - - 1 - - - 6 1 1 - 29 99 - - - 19 32 200 
119 21 - - - - - 6 - 2 - 7 1 - - 24 93 3 3 - 16 24 200 
120 14 1 - - - - 8 - - - - 1 - 2 17 92 3 2 - 38 22 200 
121 - - - - - - 4 - 1 - 4 - - - 12 93 - 2 - 33 51 200 
(cont.) 
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122 30 1 - - - - 1 - - - 7 - - - 23 84 2 - - 19 33 200 
123 4 - - - - - 6 - - - 4 - - - 14 89 - - - 27 56 200 
124 19 1 - 2 - - 6 - - - 15 - - - 12 92 1 - - 32 20 200 
125 14 2 - 2 1 - 7 - - - 6 - - - 12 79 1 2 - 39 35 200 
126 13 - - 1 - - - - - - 5 - 1 - 15 94 - 2 - 26 43 200 
127 16 2 - 2 - - 5 - - - 2 4 - - 18 87 - 2 - 23 39 200 
128 24 2 1 1 - - 10 - - - 3 1 - - 15 97 - 2 - 19 25 200 
129 25 8 - - - - 11 3 1 - 9 - 1 - 22 68 - - - 30 22 200 
130 30 6 - - - - 3 1 - 1 1 - - - 14 95 - - - 25 24 200 
131 19 2 - - - - 9 - - 1 1 2 - - 15 93 - 1 - 18 39 200 
132 14 2 - - - - 4 - 1 - 1 1 - - 34 98 - 2 1 15 27 200 
133 24 5 - - - - 3 7 - - 7 4 - 1 15 89 - 1 - 16 28 200 
134 23 1 - - - - 4 - - - 1 - - 1 27 89 1 2 1 16 34 200 
135 38 6 - - - - 6 - - - 2 - - - 12 75 1 3 - 29 28 200 
136 10 - - 1 - - 4 5 1 - 12 - - - 19 98 - - - 15 35 200 
137 15 1 - - 1 - 9 - - - 12 1 - - 19 99 - 1 2 16 24 200 
138 27 2 - - - - 3 2 - - 5 - - - 17 102 - 1 3 15 23 200 
139 19 4 - 1 - - 5 2 1 - 3 6 - - 15 78 1 2 2 24 37 200 
140 13 11 - 2 - - 2 - 4 - 10 1 - - 22 90 - 2 - 21 22 200 
141 17 6 - 1 - - 4 - - - 10 - - - 12 99 - 1 2 17 31 200 
142 30 2 - 1 - - 10 4 1 - 3 2 - - 18 85 - 1 - 11 32 200 
143 14 2 - - - - 6 - 1 - 7 1 - - 20 102 - 1 1 13 32 200 
144 17 8 - - - - 3 - 2 - 10 3 - - 30 99 1 2 1 10 14 200 
145 20 8 - - - - 13 - 1 - 12 2 - - 13 82 - 3 2 27 17 200 
146 15 2 - - - - 11 4 - - 7 1 - - 13 112 - - - 18 17 200 
147 18 1 - - - - 6 - - - 8 - - - 20 83 5 - - 15 44 200 
148 35 2 - - - - 14 - - - 11 - - - 12 64 4 3 3 26 26 200 
149 23 4 1 - - - 5 2 - - 15 1 - - 15 94 5 - - 18 17 200 
(cont.) 
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150 28 5 - 2 - - 13 - 1 - 11 1 - - 9 68 5 4 3 31 19 200 
151 23 6 - 1 - - 15 - 1 - 3 3 - - 17 84 - 1 3 15 28 200 
152 14 1 - - - - 7 4 - - 5 - - - 19 108 - 2 - 9 31 200 
153 22 1 - - - - 8 - 2 - 14 1 - - 13 88 1 1 - 19 30 200 
154 28 10 1 1 - - 10 - - - 2 1 - - 13 78 4 5 1 28 18 200 
155 15 2 - 2 - - 6 - - - 7 1 - 1 7 93 1 1 2 34 28 200 
156 4 8 - 1 - - 3 - - - 8 6 - - 17 83 - - 4 20 46 200 
157 24 4 - 1 - - 11 - - - 3 1 - - 14 94 - 2 1 18 27 200 
158 33 5 - 2 1 - 9 2 - - 9 1 - - 12 89 2 2 3 19 11 200 
159 20 - - 2 - - 9 - - - 10 - - - 14 85 - - 2 18 40 200 
160 12 1 - 1 - - 5 - - - 9 - - - 18 97 4 - - 15 38 200 
161 17 1 - 1 - - 5 - - - 5 - - - 22 77 - - 1 24 47 200 
162 12 - 1 2 - - 5 - - - 7 5 - - 12 102 1 1 - 25 27 200 
163 18 1 - 1 - - 3 - - - 10 1 - - 14 104 10 2 1 16 19 200 
164 18 4 - - - - 7 - 1 - 14 2 - - 13 99 1 6 4 18 13 200 
165 50 6 - - - - 6 - 2 - 10 - - - 13 68 2 2 2 21 18 200 
166 27 9 - - - - 16 - - - 4 1 - - 17 87 9 2 1 17 10 200 
167 6 3 - - - - 16 - - - 1 - - - 17 89 - - 3 23 42 200 
168 34 - - 1 - - 2 - - - 2 - - - 23 79 - - - 24 35 200 
169 31 6 - 1 - - 10 - - - 6 - - - 17 90 - 2 - 26 11 200 
170 19 1 - 1 - - 20 - 1 - 10 - 1 - 30 79 - 4 2 21 11 200 
171 15 4 - - - - 6 1 - - 2 1 - 1 17 94 2 - 4 21 32 200 
172 13 6 - - - - 9 - - - 11 8 - - 23 83 2 1 2 19 23 200 
173 14 5 - 2 - - 1 - 1 - 4 4 - - 20 89 2 - 2 14 42 200 
174 24 1 1 - - - 10 1 - - 1 - - - 27 107 1 - 4 5 18 200 
175 10 2 - - - - 11 - - - 6 2 - - 13 100 5 2 4 18 27 200 
176 15 1 1 1 - - 7 - - - 2 3 - - 16 94 - 4 - 28 28 200 
177 7 - - - - - 4 - - - 3 - - - 19 88 - - - 20 59 200 
(cont.) 
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178 13 1 - 1 - - 9 2 3 - 16 - - - 8 89 1 3 6 16 32 200 
179 22 5 1 - - - 7 - - - 6 - - - 16 81 - 1 1 41 19 200 
180 19 12 - 3 - 1 13 - - - 7 4 - - 15 94 2 1 1 13 15 200 
181 32 9 1 - 1 - 4 - 1 - 7 3 - - 23 84 3 2 - 13 17 200 
182 13 4 - - - - 5 - 1 - 5 4 - - 27 98 3 2 - 18 20 200 
183 34 5 - - - - 3 - - - 6 1 - 1 15 105 2 2 - 13 13 200 
184 28 9 - - 2 - 10 - - - 4 - - - 22 78 1 2 - 18 26 200 
185 34 4 - - - - 2 - 1 - 3 - - - 16 86 2 2 - 19 31 200 
186 24 2 1 - - - 10 - - - 10 2 2 - 21 73 4 2 - 16 33 200 
187 16 2 - - 1 - - - - - 8 2 2 - 22 103 3 2 - 23 16 200 
188 31 7 - - 4 - 8 - 1 - 5 3 - 4 20 82 2 2 - 16 15 200 
189 15 2 2 - - - 4 - - - 9 4 1 3 27 72 4 2 1 12 42 200 
190 14 2 - - - - 5 - - - 5 6 - - 20 107 2 - - 15 24 200 
                       
Total 3597 508 15 72 27 3 1159 72 92 4 1056 208 59 65 3128 15816 228 228 101 4257 5305 - 
 
Code  Code  Code  
Amp Amphibole IO Iron Ore Qrtz Quartz 
Apt Apatite M. Qrtz Metamorphosed Quartz Silt Silt 
Bio Biotite Micr Microcline U1 Unidentified aplastic 1 
Clin Clinopyroxene Musc Muscovite U2 Unidentified aplastic 2 
Fab Fabric/Matrix Oliv Olivine U3 Unidentified aplastic 3 
Ferr Ferruginous Other Other Vd Void 
Grog Grog Plag Plagioclase Volcanic Volcanic ash/sand 
 
